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Turbo Аѕѕетобі 


Whal started modestly enough in 
November of 1983 with the launch of 
Borland's lirs! program, Turbo Pascal* 
1.0, became a revolution and it’s been 
going like a rocket ever since. 

We've changed the way you program. 
We invented integraled environments 
wilh Turbo Pascal and we brought them 
10 all our languages. Borland continues 
to bring you the best programming tools 
in Ihe world. 


New! Turbo Assembler & 
Turbo Debugger 


Two slate-of-the-art development tools 
in оле package for only $149 95. 
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"—- here are diu ol source code, CPU registers, watch expressions, and a session 100. 


New Turbo Debugger? 
debugs all sizes Unique Data Debugging New Turbo Assembler* 
With EMS support, remote debugging, Plain Vanilla debuggers can only give lets you write the tightest, 
ka 386 es ru саду, you code debugging. Our new Turbo fastest code 
6ге 5 no limit to the size of program Debugger give you dafa debugging too. 
you can debug. In lact with 386 virtual You can browse through your data fram ОСЕ го ЖА 
machine mode, debugging takes zero, the simplest byte to the hairiest data қ 


byles of conventional memory! 


structure, inspect arrays, and walk 
through linked lists. All by panl 


existing code. It's fully MASM compat- 
ible, 4.0, 5.0, and 5.1; even MASM can't 


See what's happening shi Shon de ad pr you 
Overlapping windows give you multiple KF y жай SigniliCam new 
views of the program you're debugging Feature highlights eed viue o йч T 
source code, variables, CPU registers, Breakpoints 386 support. checking, 


call slack, watches, breakpoints, memory 
dump, and more. And а new “session- 


а Actions: stop, run code, log expression 
a Break on condition, memory changed 


Turbo Assembler is designed for easy 
interfacing with high-level languages like 


Е BF " ili 
logging" feature Iracks and records your : Software ites Turbo Pascal and Turbo С. We use Turbo 
every move. 386 debug register support = , 

= Support lor hardware debuggers Assembler on Quattro,” our best-selling 


You're in control 

Our breakpoints give you more control 
ihan anyone else's. Ordinary debuggers 
only gel you 10 a Slop, then they stop. 
When our breakpoints are triggered 
you can simply stop, or you can print 
expressions, run code, send messages 


Debug any program 

= Turbo Pascal, Turbo C, Turbo Assembler 
а EMS support 

а de m machine and remote machine 


ren CodeView* and .MAP-compalible 
programs 


Spreadsheet program; now you can wrile 
your own best-seller with Turbo 
Assembler! 


Feature highlights 


a Faster than other assemblers 
а MASM compatible (4.0, 5.0, and 5.1) 
a Significant new assembly language 


lo the session log, or even evaluate an dos ri od — extensions 

expression with user-defined function 4 \ шағады a Easy interlacing with high-level languages 
calis. And ай our breakpoints are » Browse rough arrays and data structures including Turbo С and Turbo Pascal 
conditional = Change data values * Full 386 support 


TURBO ASSEMBLER 


BGIDEMO BENCHMARK 
Assembly time (seconds) 
Link lime (seconds) 

FEATURE COMPARISON 


TURBO DEBUGGER 
FEATURE COMPARISON 


TURBO 
DEBUGGER 


CodeView* 


MASM compatible (4.0, 5.0, 5.1) 
checking 


Безді nel vied Төрде 15К 
ік Debugger таза 10, Мич Coki veryos 72. 


Assemble multiple fies 


Pun ал ы Р5/2 modal 60 мес Assembler version 1.0, krbo Linker version 20, 
Microsoft Macro Amerie version 5.10, Microsoft Overtary Linker version 164 


ebugger, 


New! Turbo C* 2.0 with 
integrated source-level 
debugger 

New Turbo C 2.0 is Ihe one C compiler 
thal does il all; nothing is half done or not 
done at all—instead, your avery program- 
ming need is mel. We wrote our best- 
selling word processor Sprint* with Turbo 
C; now you can write your own besl seller 
wilh Turbo C 2.0. 

At better than 16,000 lines a minute," 
Turbo C 2.0 compiles your code 20-30% 
faster Ihan its predecessor Turbo С 1.5 
which was already faster than any other С 
compiler. 


Make bugs bug off 

Nice bugs are dead bugs, and Turba C 
2.0's integraled source-level debugger 
leis you find them and laten them in à 
flash, You can set multiple breakpoints, 
watch variables and evaluate expres- 
sions—all from inside your integrated C 
environment. 


TURBO € 2.0 


HEAPSORT BENCHMARK 
DBJ size (bytes) 
EXE size (bytes) 


width = height 


Debugging in the Turbo environment shown here an expression is being added to the Walch 
window in Turbo C. The Execulion Bar highlights the пех line the debugger will execute. 


TURBO Ç 2.0 Microsott® C 5.1 
843 945 


Execution time (seconds) 
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Turbo С and Turbo Pascal owners, upgrade now! 
CALL (800) 543-7543 


И youre а registered Turbo C and/or Turbo Pascal owner, you can upgrade and gel the 
laesi version of your Блоге уда, plus both Turbo Assembler and Turbo Debugger, 


ali ai special upgrade prices. Whether you order by phone or mail, be sure to include 
your old Turbo Pascal and/or Turbo C serial numbers. and the code PLOZ. 


Mail coupon Kr. Borland, Alc Dept PLOZ, 1800 Green Hils Road, 
Р.О. Бах 660005, Scotts Valley, СА 95065-0005. 


UPGRADE OFFERS For ed Turbo Pascal and Turbo C= owners! 
(Unregistered owners, sae “| 


Th qualfy іші the қуған price you must give He serai тті of the equivalent product yos an upgrading 


1/% Pascal га Nuzter 
ба С Serial Mumba 
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FEATURE COMPARISON 


6 
3149.95 
Hapsari compéled шіп Ай грімтілікті Benchmark run on an BM PSr? Мәді 59 
“inpas debugger mouded шіп Quick С. 


$4504 


Upgrades ter registered Turbo C and Turbo Pascal owners Suggested Upgrade 
Retai Prita 
Pease check tesh 
го ute C 20 Poemon (nctares bal Turbos даланы and lute 290.00 99.95 
Debugger) 
2 O 1 Pascal 5.0 Prolessongi includes both lut Assembler and 250 00 99.95 
Tutto Detur 
$ C ute Pascal wi. 5D upgrade көлді and disks KWA 45% 
4 D ute wh 200 upgrade mai and das MIA 4505 


Please specify disketla sx Either O 54" OR O 3H! 
Total product аттин 
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The Revolution 


continues 
with our new .. 


and Turbo C 2.0! 


Turbo C 2.0 has the best 

of everything 

= Includes the compiler, editor, and 
debugger, all rolled into one 

= Integraled source-level debugger 
lets you step code, walch variables, 
and sel breakpoints 

a Develop and debug production-quality 
code in all six memory models 

a Inline assembler support 

e Support for Turbo Assembler 
and Turbo Debugger 

в Make facilily with automatic 
dependency checking 

и Over 430 library functions, including 
a complete graphics library 


New Turbo C Professional 

Turbo C 2.0 plus both Turbo Assembler 
& Turbo Debugger: all three programs 
rolled inlo one—the one C package that 
has everything. A complete set of tools 
Ihat caters lo every level of program- 
ming expertise. Turbo C Professional: 
$25D. 


New! Turbo Pascal* 5.0 with 
integrated source-level 
debugger 
Turbo Pascal, Ihe worldwide favorite with 
over a million copies in use, just gol 
even smarter. The best got better. Meet 
Version 5.0. In a word, it’s revolutionary. 
Nol only do you go code-racing at 
more than 34,000 lines a minute,” you 
also now go inlo a sophisticated debug- 
ging environment —righl at source level, 


TURBO PASCAL 5.0 


SIEVE BENCHMARK 


EXE size (bytes) 
Execution hme (Seconds) 


FEATURE COMPARISON 
Integrated debugger 

Overlays, including EMS support 
8087 floaling-poenl emutabon 
Turbo Debugger support 


Procedural types, varrables, parameters 


Smart linking of code and data 
Constant expressions 
EMS support ки eddor 


He ip 


It's completely integrated and bullet-last. 
Turbo Pascal's new integrated 

debugger takes you inside your cade 

for fast fixes. You slep, trace, sel multi- 

ple breakpoints. You modify variables as 

you debug and watch full expressions 

al runtime. 


Separate Compilation 


Break your code inlo units. Your separ- 
ately compiled unils can be shared by 
multiple programs and linked in a flash 
with Turbo Pascal's built-in Make utility 
and small linker, We give you a powerful 
library of standard units including the 
spectacular Borland Graphic Interface 
and our stale-ol-Ihe-art overlay 
manager. 


KK TTF TF 
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Bencwrart (25 Rerabora} run on an ЮМ Р5/2 Model 50 


60-day money-back guaranteet 


BORLAND 


Circle 41 on Reader Service Card (DEALERS: 42) 


Shown here is Ihe Evaluale‘Modify window of Turbo Pascal: look al expressions, examine 
structured dala types, change variables on the Пу. 


Feature highlights 

в Includes the compiler, editor, 
and debugger, ali rolled into one 

a Integrated source-level debugger 
lets you step code, walch variables, 
and sel breakpoints 

= Overlays, including EMS support 

a 8087 floating-point ermsation 
and Turbo Debugger 

a Procedural types, variables, 
and parameters 

e Smaller, tighter programs: Smart Linker 
strips both unused code and dala 

a Constant expressions 

a EMS support for editor 

a Only $149.95 


Debugging: The inside story 
Turbo Pascal's new integrated source- 
level debugger takes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one, 
it's a fast fix. 


Turbo Pascal Professional* 


Turbo Pascal 5.0 plus both Turbo 
Assembler & Turbo Debugger: all three 
programs rolled into one—the one 
Pascal package that has everything. А 
complete set of tools that calers to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 


For Ihe dealer nearest you 
Call (800) 543-7543 
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97 


107 


162 


183 


193 


199 


What's New 
Short Takes 


Boomerang, bounces your system 
back from power failures 
Think C, az improved version 
af Symantec's Lightspeed С 
SOTA 2861, 

a new accelerator card 

ALPS Allegro 24, 

a low-cost dot-matrix printer 
FamilyCare Software, 

helps diagnose children's 
medical problems 


FIRST IMPRESSIONS 


At Long Last, Laptop 

by Frank 

The Compaq 286 SLT advances 
the art of the laptop with 

a high-resolution display 

and battery-boosting technology. 


REVIEWS 


Product Focus: 

Plotters in Perspective 

by Stanford Diehl 

and Steve Apiki 

For many applications, 

the pen plotter can't be beat. 


The Sun386i 

by John Unger 

This Unix/DOS hybrid 
behaves like a multitasking 
personal computer. 


A Nimble AT 

by Jeff Holtzman 

Dell’s System 220 marks 

the high end of AT compatibles. 


A Quick Look at QuickCapture 
Бу Joel West 

and Dwight Newton 

А convenient way to create 

and manipulate gray-scale images 
on the Mac. 
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113 


137 


141 


145 
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machines turn on him. 
Applications Plus: 
Crash! 


by Ezra Shapiro 
A hard disk wipeout points 
up the Mac's fragility. 


Down to Business; | 

Do You Really Need a LAN? 
by Wayne Rash Jr. 

Not every office needs 

a LAN. A printer server might 
be a less expensive alternate. 


by 

А CAD package and a network 
could be just the tools 

you're looking for. 

COMI: 

X.400 Grows Up 

by Brock М, Meeks 


107 


215 


223 


231 


Merge 386 

by Jeff Holtzman 

Run Unix and DOS 
simultaneously 

on ап B0386-based РС. 


Slick 

by Namir Clement Shammas 

А sophisticated text-editing 
environment for programmers. 


The Database Redefined 

by Lamont Wood 

Lotus’ Agenda takes a flexible 
approach to database 
construction. 


MacDraw IT 

by Rusel DeMaria 

This graphics tool offers 

new drawing features 

аткі an improved user interface. 


Review Update: 
Benchmarks at a Glance 
Six months" worth of system tests. 


IN DEPTH 


Introduction: 
Groupware 


Working Together 

by Douglas Engelbart 

and Harvey Lehtman 

New technologies necessilate 
evolulion in the way we work 
in local and geographically 
distributed groups. 


256A Where the Action Is 


261 


by Terry Winograd 

A theory of human language 
facilitates the design 

of computer-supported 
cooperative work. 


Perils and Pitfalls 

by Jonathan Grudin 

You can implement useful 
groupware applications 

if you can clear these hurdles. 
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INTOSH SUPPLEMENT 
begins after page 240 
267 Intelligent Software Agents HANDS ON 
by Kevin Crowston 
and Thomas W. Malone Ciarcla's Circuit Cellar: 
Applying artificial-intelligence А Supercomputer, Part 3 
techniques to groupware by Steve Ciarcia 
promises to alter the way A, look at the hardware's 
we organize our work. nuts and bolts and also 
àl the driver program. 
275 А Groupware Toolbox 
by Susanna Opper Some Assembly Required: 
Á sampling of the more Ап Overview of Overlays 
popular and promising by Rick Grehan 
groupware programs When programs are bigger 
now available. than memory allows, overlays 
provide breathing room. 
FEATURES DEPARTMENTS 
286 Face to Face with Open Look Editorial: Lisa Lives 
by Tony Hoeber | Microbytes 
Can a new graphical interface І әдегі 
make Unix friendly 
after all these years? Chaos Manor Mail 
Ask BYTE 
299 Lies, Damned Lies, Book Reviews 
and Spreadsheets Coming Up in BYTE 
by Ronald Pearson 
In software, as in statistics, 
all that computes is EADER SERVICE 
гкя the truth. 
Editorial Index by Company 
397 Untangling Pascal Strings Alphabetical Index to Advertisers 
Mcr, PRAE Index to Adverti 
Here's a set of functions т е 
that provides Pascal by Product Category 
with neat, efficient string Inquiry Reply Cards: after 392 
handling. 
315 The CD-ROM Connection PROGRAM LISTINGS 
by Tim Oren 3 | 
From BIX: see 284 


321 


Read-only optical disks may 


be the ideal medium for large From BYTEnet: 
hypertext databases. cali (617) 861-9764 
Cm disk or in print: 
Light, Bright, and White see card after 320 
by Wayne Rash Jr. 
Backlit, supertwist LCD 
technology gives computer 
displays a bright new look. b. КО BYTE O35 0360-3280, м puis monthly wach ш aditam імен is 
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integrated Software for 
schematics & PCB Artwc 


rk 


Introducing HiWIRE=Pius 


Wintek's smARTWORK" 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HIWIRE-Plus, integrating 
HiWIRE's schematic features 
with a powerful printed-circuit- 
design facility. 


Creating Schematics 


With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 


Circuit-Board Design 


HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir- 
tually unlimited. HIWIRE-Plus is 


perfect for surface-mount, micro- 


strip, and ECL applications. 


CURRENT VERSIONS 
НАМЕ, v1.14; smAFITWORK, V1 41: 


Circle 306 on Reader Service Card 


HiWIRE-Plus Advantages 


O One tool for schematics and 
printed-circuit artwork 

L] Easy-to-learn menu-driven 
operation; complete docu- 
mentation and tutorial 

[] Schematic libraries with TTL, 
CMOS, ECL, ladder, micro- 
processor, and discrete 
components 

[] Metlist and bill-of-materials 
utilities included 


[] Circuit boards up to 60x60 
inches and 256 layers 


L] Variable grid size, trace width, 
and pad size (001" resolution) 


П РСВ library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 


C] Schematic-to-layout cross- 
checking 


[] Design-rule checker 
П 800 number for free support 


System Requirements 


О IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and СОЗА, EGA, or 
VGA graphics card 


O Microsoft Mouse 


О ІВМ ProPrinter or Epson 
dot-matrix printer, and/or 


O Houston Instrument or 
Hewlett-Packard pen plotter 


Higher Performance 
Better Value 


Still only $895, HIWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Pius is right for 
vou —we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 


Wintek Corporation 

1801 South Street 

Lafayette, Indiana 47904-2993 
(800) 742-6809 or 

(317) 742-8428 

FAX: (317) 448-4823 

Telex: 70-9079 


Europe: RIVA Lid., evi 

Phone: 0420 22666, FAX: 0420 23700 
Australia: Entertainment Audio Pty, Ltd., 
Phone: (08) 363-0454 
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Тһе NeXT cube 
bears some startling 
resemblances to 

an earlier innovative 
machine Steve Jobs 
once produced 


emember Apple's Lisa? We 
have one in our Lab, re it 
sits like a living fossil: a robust 
proto-Mac that has been super- 
seded by its more gracile descendants. 

It was à marvel of its day, embodying 
the characteristics that would evolve into 
today's smaller, faster, r Macin- 
toshes. And its influence has spread far 
inte the non-Mac world: Windows, Pre- 
sentation Manager, Open Look, Intu- 
ition, and other graphical environments 
all owe some debt to Lisa and the Mac. 

Yet the Lisa itself was something of a 
commercial flop. It was too expensive 
ever to achieve the kind of critical mass 
needed to come into wide use, and it 
didn't cost enough to allow Apple to con- 
tinue making it in relatively small 
quantities. 

Now consider the NeXT computer. 
With powerful and innovative hardware 
coupled with an effortless user interface 
and perhaps the easiest-ever serious pro- 
gramming environment, it's a techno- 


gem. 

And the cube already is having an im- 
pact beyond its immediate venne. For ex- 
ample, IBM has licensed NextStep—the 
cube's Window Server, Application Kit, 
Display PostScript, and Workspace envi- 
ronment—so it's a safe bet that a NeXT- 
like environment will eventually show up 
on reduced-instruction-set. computers 
and Intel-based machines bearing IBM's 
brand. Naturally, the clones will follow. 
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EDITORIAL @ Fred Langa 


LISA LIVES 


But the cube may also carry with it the 
same problem that proved the death of 
Lisa: It’s simultaneously very expensive 
for a personal computer, yet possibly too 
inexpensive 10 survive as a low-volume 
specialty device. 

Yes, it's true that several "main- 
stream” personal computers cost as 
much or even more than the NeXT cube 
does, but they have wide acceptance; 
they're proven, stable designs; they can 
be configured in endless variations and 
can run literally thousands of applica- 
tions (as announced, there's not even a 
good way to load new software into the 
cube, except via the network connector in 
the back); and so on. The cube, being 
brand new, can counter these established 
strengths only with its bright promise. 

The promise might be enough, espe- 
cially given that the machine 15 targeted 
at some of the best, brightest, and mosi 
enthusiastic early adopters of new com- 
puter technology: students. But even 
here, reality adds its grain of salt: A cube 
costs as much as a semester at MIT. How 
many students can afford that? 

A comment written by Mark Welch (a 
participant in BIX's NeXT conference) 
said it very well: "What type of student, 
exactly, is the NeXT cube aimed at? 

"I assume engineering and computer 
science students would drool over this 
[computer]. . .. But the students 1 know 
(the science types) are struggling really 
hard, or taking out the maximum $2500 
student loan to buy a Mac with enough 
goodies to make it usable. How, and 
why, would those students afford a NeXT 

? 

“I assume 1 am not one of the target 
students (I am a law student, and about 
50 percent or more of law students own 
PClones running WordPerfect, with а 
good 10 percent using Macs and Micro- 
soft Word or WriteNow or some such). 

"Surely I am not in their target finan- 
cial market, given my poverty level. (О: I 
wonder if the $6500 price tag of a МеХТ 
workstation is above or below the average 


[annual] income of a university student?) 
“I do question, rather substantially, 

any theory that a student could buy a 

$6500 computer, even aver 4 years." 

As I write this, less than a week after 
the formal announcement of the NeXT 
machine, lots of people are questioning 
it. Of course, the universities themselves 
might foot the bill, hiding the costs in the 
form of increased tuition, or maybe find- 
ing a way for benefactors to at least par- 
tially pick up the tab. Bur even here 
there's a snag: Remember that МеХТ ге- 
fuses to sell to anyone other than uni- 
versities. Would you donate іс your 
alma mater's computer fund, knowing 
that the money would go to buy comput- 
ers that deliberately will be prevented 
from beinp used in the wider world out- 
side academia? 

Something here doesn't add up. To 
me, it looks as though a portion of Steve 
Jobs's history is going to replay itself. In 
the not-too-distant future, I think we'll 
see a less-expensive, equally capable 
NeXT machine that will be available out- 
side academia. This machine will be to 
the cube as the Mac is to the Lisa. 

None of this is to suggest that we 
should write off the cube, or NeXT. The 
cube already is a technological success 
that will have far-reaching implications, 
no matter what happens in the market- 
place. As such, it’s a bellwether of 
computer technology that bears close 
scrutiny. And within one niche market— 
wealthy students and/or the best-en- 
dowed universities—it may also be a 
commercial success. 

Actually, І hope it does succeed, be- 
cause we all benefit from innovation, and 
the cube—like the Lisa before it—3s truly 
innovative. 

But as for getting and using one, well, 
І guess we'll just have to wait until NeXT 
or someone else produces a cube for, ег, 


the rest of us. 
—Fred Langa 
Editor in Chief 
(BIX name “flanga”) 


Machines Gm. G88 ATTACK SUE 
эн outed, Fair Lawn, NJ 07410 


IBM PC ХТ AT are registered trademarks of Internation Lini 
is a trademark of Flectrasic Arte? Maxell Corp. of Aiii 


Play the game of the decade. Free. 
It's a special Maxell edition of 688 Attack 
Sub, Electronic Arts’ brilliant new simula- 
tion game for IBM PC/XT/AT and most 
compatibles. You'll command a crew aboard 
à Oppo top-secret billion dollar 
sub. Hunt or evade intelligent foes. Thrill 
to highly realistic 3-D graphics (256 colors 
in VGA ие It's — — " e 
operate and it's yours on the free 11th disk in maxeli 
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Command the con of REA ATTACK SUA 


i " 4," t 
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specially-marked MD2-D and MD2-HD 
10-packs at your Maxell dealer. Don't delay. 


FIVESTAR' S fleet of powerful business com- 
puters have really taken off in the last three years. 
That's because they re buill for corporations Ша want 
Lo gel where they're going in а hurry. 

We build a full line of high-powered per- 
formers that nol only provide tota! PC compatibility 
and advanced business capabilities, but also offer 
American-made ingenuity, quality and value. 

In fact, when you really compare, you'll 
find that FIVE-STAR Computers leave the competition 
far behind. 

FIVESTAR 286%. 
The performance to fly through 
heavy workloads. 

FIVESTAR 286% provide the features and 
performance aggressive companies need to reach 
higher corporate goals. In fact, they're designed Lo run 
future as well as current operating systems, 

The 286/10 is powered hy an Intel 80286 
microprocessor that operates al a fast 10 MHz, with 
его wait states. With 640KB memory and І.2МВ 
floppy disk drive, you'll soar through today's popular 
business applications. Serial, parallel and game ports, 
and an enhanced 101-кеу keyboard, provide in-Fllght 
convenience. 
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The 286/14 is also powered by an Intel 
80286 CPU, bul operates al 14 MHz (wilh zero wait 
states) for even faster performance. IL, too, comes 
equipped with 1024KB memory, 1.2МВ floppy disk 
drive, serial/parallelgame ports amd а 101-key key- 
board. No doubt about it — it's a hit machine and a 
dream to Пу! 

FIVESTAR 3486's. 
Don't forget to fasten your seat beil. 

The incredible speed and power of 
FIVESTAR 3865 have made them a leading choice af 
corporations across America for multitasking апа 
sophisticated applications, including CAD. ln fact, 
Lhere's so much performance and value buill into our 
386 s, it can Lake your breath away. 

The 386/16 is fast. Very fast. That's 
because It features an Intel 80386 CPU operating at 
16 MHz, wilh zero wait states, е 
And its I024K B memory 
aml LAMB floppy disk drive 
will keep you airborne [or long 
distances. Serial/parallel/ 
game ports and a smooth 
performing 101-kev keyboard 
are sLandard equipment. 
1312008 


Prices: 

The 286/10 - 
from 81099. 

The 286/14 - 
from $1499. 


The 386/20. It's made for those who want 
to Пу to the outer imis. With an Intel 80386 micr 
processor орегацпе al 20 МН». (with zero wail states) 
it'll move through Ше most complex applications 
with astounding ease, And you wont have Lo worry 
aboul running low on memory either IL not only 
features 1024KB of RAM anda 12MB floppy disk 
drive, il also has a AKB cache memory. Naturally, 

iL comes equipped with serial/parallelgame ports 
and a IO1-key keyboard, too. 

Customize your FIVESTAR 

Lo meet sour own specifications. 

All FIV ESTAKR 286 and 386 Computers are 
avallable with hard drives, from 20 to 320 MB, as well 
as a choice of monochrome, EGA, YGA or super-high 
resolulion paper-while monltors. Whalever the 
requirement, FIVESTAR can meet It. 


Unmatched reliability. 
Prices: Unbeatable ground 
The 386/16 - 


support. 
from $1999. Because every 
The 386/20 - 
from 52999. 


and certified to meel Le 
wt сап count on years of 


All prices anal apeiron: an alert to change ж bead mx 


FV ESTAR Computer is tested 


highest standards of quality, 


reliable performance. 

Once vou ve purchased your FIVESTAR 
compuler, you Tl gel all the support You'll need. Just 
call our highly-Lrained service department toll-free. 
Mast difficulties can be resolved within minules. 

l'or companies wilh critical applications, а 
comprehensive on-site service contract is available for 
just $99. In most cases, service calls are made within 
24 hours. 

Order by phone today. 
And move your compan ta higher 
levels of performance. 

Th order a FIVESTAR 286 or 386 Computer, 
ar fer more information aboul our full line of high- 
powered computers, call us TOLL FREE, We'll have your 
hol new corporate jel parked in your hanger in no time! 


1-800-752-5555 


FIVESTAR 
Circle 104 on Reader Service Card COMPUTERS 


America's hottest new corporate jets. 


FIESTAR ә інігі ane regisiened raars 


7 WINDOWS FOR DATA® ^ 


Milliam Jones 
Innovation Sof tuare 
351 Bulletin frvemme 
Needham, ММ IH 
(517) 394-5512 


i you program in C, take a few 


moments іо learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 


М Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 
{її Develop window-based 05/2 programs right now, 
without the headaches of leaming OS/2 screen manage- 
ment. Run the same source code in PCDOS and OS/2 
protected rnode. 


If Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 


FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en- 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex- 
— — . clusive built-in debugging systern. 
E 5E— ж. 
NO WALLS 
If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeated- 
ly tell us how they've used our system in ways we never 
imagined — but which we anticipated by designing Win- 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 
Control functions that you write and attach to fields 
andor keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 
OUR WINDOWS 
WILL OPEN DOORS 
Ош windows will open doors to 
T gem new markets for your software. 
DU ғ High-performance, source-code- 
m compatible versions of Windows 
| 2 for Data are now available for 
CM ү! PCDOS, 05/2, XENIX, 
_ ш. UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 


MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can retum it for 
а full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $1295. UNIX, VMS, please call. 


Call: (802) 848-7731 ext. 51 
Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
м м Vermont 21 Elm Ave. 
î Creative Richford, 
uw Software VT 05476 


MICROBYTES 


Staff-written highlights of developments 
in technology and the microcomputer industry 


OOPS Meets SQL in HP's Distributed Database System 


f ewlett-Packard has 
been nursing an odd 

combo in its Palo Alto, 
California, research dens 
that may prove to be just the 
ticket for graphics-intensive 
database chores like CAD, 
CASE, and corporate pub- 
lishing. Known as Iris, 
HP's prototype database 
mixes object-oriented pro- 
gramming methods and 
Structured Query Language 
(SQL) with relational algebra 
to produce a distributed 
database system. This tech- 
nology could enable data- 
base management systems 
not just 10 store informa- 
tion, but to spot flaws and in- 
consistencies in the infor- 
mation as well. 

Key to the real-world ро- 
tential of Iris is its SQL mod- 
ule. SOL is already well- 
established as a database 
access language among cor- 
porate users. HP's object-ori- 


ented variant, OSQL, capi- 
talizes on the basic SQL 
syntax, substituting objects 
for field names in a query. 
The HP approach could, for 
example, enable administra- 
tive personnel in an engi- 
neering work group to use fa- 
miliar query tools to exiract 
cost or productivity data 
from an object-oriented 
database. Since the objects 
contain not only data but 
also procedures for handling 
that data, such a database 
could easily handle a wide 
variety of data, including 
different types of graphics 
images. 

In some CAD applica- 
tions, OSQL сап be used (о 
help find flaws in designs. 
For example, according to 
Thomas Ryan, HP's prod- 
uct manager for database 
technology, the system can 
be used to find bugs in circuit 
diagrams. “Imagine a cir- 


cuit designer trying a com- 
mand like this with a regu- 
lar CAD system: 'Show me 
all the chips I haven't 
hooked wires to yet.' [t can't 
be done." 

HP demonstrated the 
technology at a recent object- 
oriented-programming con- 
vention in San Diego, Cali- 
fornia, and said it was 
basically testing the waters. 
Н response is compelling 
enough, HP could kick Iris 
out of research and into 
marketing. 

The company has no 
official timeline for commer- 
cialization. But according 
to Ryan, Iris has been essen- 
tially complete for 2 years. 
It currently runs on HP's 
Unix systems. Iris technol- 
ogy could be delivered on 
just about any computing 
platform, said Ryan. "That 
would be marketing's 
decision." 


Three-Dimensional Display: They Do It with Mirrors 


t's not a hologram, and 

you don't need specially 
polarized glasses to see it, 
but a three-dimensional 
image оп the new Space- 
Graph Display System ap- 
pears to float in a black 
void under the hood of the 
massive (150-pound) unit. 
BBN Laboratories (Cam- 
bridge, МА) has developed 
this unique system that gen- 
erates the images from any 
standard CAD files contain- 
ing x, y, and z coordinates, 
such as those produced by 
CADkey or AutoCAD. 

The heart of the $30,000 
SpaceGraph Display System 
is a 16-inch circular mirror 
that's made of 3-mm-thick 
acrylic. Thirty times a sec- 
ond, the mirror is alternately 


deformed between concave 
and convex. What you see is 
the reflection of the face of 
the x-y display (the monitor 
mounted above). Because of 
the optics of curved mirrors, 
the CRT appears to move 
about 8Ü times as far as the 
center of the mirror actu- 
ally moves, effectively creat- 
ing a deep display from a 
tiny shift of the mirror. Ас- 
cording to BBN scientist 
Lawrence Sher, it's effec- 
tively the same concept as 
the three-dimensional display 
your eye would see if you 
could oscillate a regular 
monitor back and forth 30 
times a second. Hecause of 
the persistence of vision, 
your eyes "see" a true three- 
dimensional image. 


The actua! size of the 
visible display is a cube about 
IO inches square, and the 
actual number of points that 
can be displayed in the visi- 
ble area is 32,768. You can 
move your head about 30 
degrees to either side of the 
mirror 5 center line, and 
within these limits, you can 
look over, under, and 
around the image. 

BBN uses a unique meth- 
od to oscillate the mirror: 
sound. The acrylic mirror 
is designed so that it reso- 
nates at exactly 30 Hz, and 
a loudspeaker mounted in 
back of the mirror provides 
the 30-Hz tone. Sher said it's 
essential thal an absolutely 
pure 3)-Hz tone be created, 

continued 
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* The recent price 
hikes by Apple Com- 
puter (Cupertino, СА) 
drew more flack than any 
recent price changes we 
can recali. Users, even in 
the religious quarters of 
the Macintosh commu- 
nity, were steamed. 
Some few apologists justi- | 
fied the Mac's relatively 
high price as a result of 
Apple's considerable 
R&D investment, but 
| most users felt the com- 
pany went too far this 
time. Mac owners on 
BIX made it clear they 
were not happy; the 
messages commenting on 
the increases— which, 
for example, saw а 1- 
megabyte Mac П (with a 
40-megabyte hard disk) 
jump from $5369 to 
$6169—were emphati- 
cally negative. Mac 
romers felt the new prices 
make it tougher for 
their favorite machine to 
compete against ІВМ 
PC clones. An Apple 
rson told us the 
increases were due to 
“many factors that are 
impacting our business, 
DRAM and component 
pricing among them." 
The DRAM defense 
was generally considered 
suspect, particularly 
since machines that use 
the same RAM did not 
go up in relative pro- 
portions. 
* [f we want to give 
computing power to the 
people who need it, we 
have to isolate them from 
the confusion of multi- 
ple hardware and soft- 
ware standards, Bor- 
| land International (Scotis 
continued 
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Valley, CA) president 
Philippe Kahn told the 
Capital Microcomputer 
Users Forum in Washing- 
ton, DC, recently. 
Things have gotten too 
confusing even in the 

| Mac environment, Kahn 
said. "It's a mess. Now 

| you can go and buy 

| things and they won't 
work. You don't build 
products for functional- 

| ity any more; you build 

| them for check marks 
in product reviews." 

| * Advanced. 


search (Irvine, CA), 
which makes some very 
fast IBM PC-compati- 
bles, hopes to be the 
first company to bring to 
based 


ustry 

dard Architecture) speci- 
fication. ALR is aiming 
for the second quarter of 
next year. Most other 
manufacturers have said 
that they wil] not have 
such a machine until the 
second half of 1989. 

The ALR . 
company officials said, 
will use a 33-MHz 


EISA нед гг етті calls 
for. It would presum- 
ably have 64-bit-wide 
buses for both data and 
addresses, and would thus 
be faster than the pro- 
posed normal EISA bus. 
* Here's what IBM 
chairman John Akers 
had to say about the 
EISA gang. "We'll be 
trying to beat their 

| brains out before they 
beat our brains out. 
Which іс as it should be," 
he told a Yale Univer- 

audience. ^1 
that they [the EISA con- 
sortium] won't be intro- 
ducing a product for at 
least a year," he said. 
continued 
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both to move the mirror and 
to avoid harmonics that might 
be audible. The tone is 
stored as a digitized wave- 
form on a ROM in Space- 
Graph's interface board, and 
it's converted to frequency 
by a D/A converter. Accord- 
ing to Sher, this is one of 

the major secrets for highly 
accurate control of the mir- 
ror's motion. 


The display system's 
full-length interface board 
plugs into a 16-bit slot of 
any IBM PC AT or compat- 
ible computer. Because 
SpaceGraph uses a nonraster 
analog display, the board is 
packed with proprietary 
chips and four D/A con- 
verters. The unit comes with 
a command-driven program 
thal performs some simple 


format conversion on CAD 
files. 

Sher said the U.S. Navy 
is using SpaceGraph to plot 
underwater weapon trajec- 
tories, and an acrospace firm 
is using it to graphically 
display finite element analy- 
sis. He said the price of 
SpaceGraph will drop when 
it goes into volume pro- 
duction. 


When the Decade Turns: What's Ahead for the Industry? 


s we get closer to the 

1990s, the decade loses 
a little of its Flash Gordon 
sheen. It looks now like we 
won't all be walking 
around with wristwatch com- 
puters as powerful as the 
ones on our desks, with tiny 
screens showing full- 
motion video pictures sent 
through the air and con- 
trolled by software that's 
compatible with everything. 
(That stuff will have to wait 
for the late 19905.) 

After sitting through 
facts and figures and projec- 
tions at a recent Dataquest- 
sponsored conference and 
consulting our own crystal 
ball, we have a more modest 
view of the next few years. 
And while we always view 
market projections cau- 
tiously and with а keg of salt 
nearby—as 3COM's Bill 
Krause joked, “They always 
start in the lower left-hand 
comer and go up at a 45 de- 
gree angle" —they provide 
at least a general picture of 
what's abead. 

Analysts at Dataquest 
forecast carly-'90s growth іл 
the industry at about 12 
percent worldwide, and most 
of the hardware and soft- 
ware executives at the confer- 
ence agreed. John Roach of 
Tandy said he didn't "like 
those figures worth a 
damn," but he expects his 
company to sell lots of 
equipment to a suddenly 
booming home-computer 
market. Europe is proiected 
to be a slightly bigger mar- 
ket than the United States. 


Most of the computers sold 
will still be based on Intel 
processors, except that the 
majority of systems will use 
the 80386, and the minority 
will use the 8088 and 8086 (a 
reversal of the current situ- 
ation). Systems running on 
Motorola 680x0 processors 
will be popular but not pre- 
dominant (Dataquest pro- 
jects about 14 percent, but 
that could all change de- 
pending on the sales of Mac- 
intoshes, NeXT Com- 
puters, Suns, and so on.) 

Laptops, which will con- 
ише to get lighter and yet 
more powerful, will finally 
lep into the market that's out 
there for portable comput- 
ing, including satellite 
offices and roving person- 
nel. The number of inte- 
grated circuits required to 
build a full-funcnoning per- 
sonal computer could drop 
lo about 40 by 1992, com- 
pared to 200 ICs used in the 
PC AT in 1982 and about 80 
[Cs in the PS/2 Model 50. 
Recent developments, such as 
the LEAP chip set from 
Chips & Technologies, better 
methods of building display 
screens, and lightweight, 
high-capacity disk drives— 
a new company called 
PraineTek (Longmont, 

CO) has announced a 20- 
megabyte 2 4-inch hard 
disk drive—point to im- 
proved laptops. 

Networks will have to get 
easier to install and operate if 
the real world is to come 
anywhere near matching the 
forecasts that see scenarios 


with 50 to 90 percent of all 
personal computers hooked 
into local-area networks 
(currently, it's 13 percent, 
Dataquest says). Major im- 
provements in network 
throughput or bandwidth will 
take place in the next de- 
cade, 3COM's Krause says. 
Ethernet currently has a 
bandwidth of 10 megabits per 
second. According to 
Krause, Fiber Distributed 
Data Interchange (FDDI) 
technology will allow trans- 
fer rates of 100 megabits 

per second. The network 
mode] will also change. 

The terminal-to-host model 
of the mainframe is already 
fading into the past, rep 

by the client/server model. 
In the 1990s, according to 
Krause, networks will be 
served by “special-purpose” 
network computers with 
built-in circuitry for control- 
ling the network and the 
Ethernet bus. These ma- 
chines will act not only as 
file servers, but also as 
"compute servers," provid- 
ing databases and communi- 
cations control, as well as 
monitoring the network. 1f 
vendors develop "plug and 
play" networks, we could see 
an end to what Krause 

called "islands of LANs with 
no bridges." 

Despite the eagerness of 
some industry observers and 
their broadcasters to bury 
05/2, evidence at the Data- 
quest conference indicated 
that the obituaries are pre- 
mature. The researchers 


Despite what some software com- 
panies are saying, one language just cant 
be all things to all programmers. Which 
is why Microsoft offers a language for 
every level. 

When youre starting out, you need 
learning tools that make it easier. Take 
our Quick languages, for instance. Each 
one features an Integrated development 

| environment that puts 
a powerful editor, 
| | compiler, debugger 


— in easy reach. And of 
course, all Quick languages are mouse- 
driven, so all commands are just a point 
and a click away 


and on-line help with- 


Microsoft. QuickC. 


Quick. 


More specifically Microsoft* Quick- 
BASIC comes with on-line support: QB 
Advisor serves as a state-of-the-art elec- 
tronic manual, and QB Express can teach 
you how to use the environment in just 
minutes. Of course, youll be more produc- 
tive even faster with our new Easy Menus 
and the instant environment. 

Or maybe you already know how to 
program and want to be introduced to the 
power of C. 

Microsoft QuickC’ is your language. 
The fastest way to learn C: just use its inte- 
grated source-level debugger and advanced 
graphics capabilities. You'll be up and writ- 
ing C programs in no time. Just like the 


. name implies. 


© Copyright 1985. Micrmwft Corporitun. ра raa id Micrasoft. the Micrusef? logo, MS-DOS, Code View and QuickC are registered trademarks and xir eden 


sense 15 d trademark of Microsoft Corporation. 
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Professional 


Professional programmers are in a With its talent you have the ability to 
league all their own. So are the tools create smaller, faster executables. 
Microsoft provides the professional. Which isnt to say Microsoft C Opti- 

Each of our profes- d mizing Compiler doesnt have a few talents 
sional languages offers ieee of its own. Lightning fast at running execut- 
the complete develop- ables, it also features an incremental linker 
ment solution. Includ- and support for various powerful platforms 
ing the acclaimed like MS-DOS’ and Microsoft Windows, as 
CodeView^ An optimiz- well as Presentation Manager. 
ing compiler for power. So no matter what level of computer 
05/2 support for access programmer you are, Microsoft makes a 
to the next generation language that lets you be the best you 
of computing. Апа can possibly be. Which goes to show you, 


Microsoft Editor forthe + 

—— source -— im ng. | 
or the most powe ever ГЫ | 

to grace a PC, theres BASIC Compiler. Making it all make sense: 

PageMaker is й registered trademark of Aldus Corporation, Lotus and [2-3 are registered trademtorks aud Metro is a trademark of iere жетінің 


of 
regnstered trademark of Micronim, Inc Іні qi sani ar in е Carporatus. WordPerfect isa registered trademark of WordPerfect Corporation 
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one language company really does fit all. 


NANOBYTES 


"That's a long time in 
the PC business," һе 
noted, saying that the 
history of consortium ar- 


try Systems president Bill 
| Lowe told an audience | 
at the confer- 

| ence that the EISA bus 

| only adds to the confu- 
sion in the industry. Be- 
cause of the "limited 
clocking speeds" of the 

PC AT bus, upon which 
the EISA spec is built, 

an improved architecture 

is needed, and that im- 
proved architecture is the 
Micro Channel, Lowe 

said. He said that there 

are about 500 third-par- 

| ty S available 


[BM will do the same 
thing to the Model 25 at 
some point, “When we 
can afford to do it, we'll 
put MCA on the whole 
product line," he said. 
| * The Open Software 
Foundation (Lawrence, 
| MA), which continues 
to gain members, has 
listed the 26 | 
whose technologies it will 
consider а “candi- 
dates" in its search for a 
graphical user interface 
for Unix. The OSF says it 
will develop within the 
next two years an open 
| version of Unix; AT&T 
and Sun Microsystems 
аге also working on a 
new Unix. Among the or- 
ganizations asked to | 
present their technologies 
Bre Adobe Systems, 
| Systems, Hewlett-Pack- 
| ard, Microsoft, 
Mellon University, 
continued 
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said they polled 1500 soft- 
ware developers and found 
that about half of them are 
working on OS/2 applica- 
tions; 25 percent are working 
on Macintosh or Unix ap- 
plications. Sun Micro- 
systems' Scott McNealy 
questioned why anybody 
would want to port to OS/2 
when Unix is already а ro- 
bust, working operating 
system that runs on multiple 
platforms. “Сал you imag- 
ine OS/2 on anything but an 
Intel platform?" he asked. 
Perhaps what McNealy is 
overlook ing is all those 
Intel-based machines out 
there. Fred Gibbons of 
Software Publishing said it's 
a matter of return and that 
most big software vendors 
see OS/2 as a much bigger 
ity than Unix. “I 
get a 1-to-1 return on my 
investment dollar, whether I 
invest in OS/2 or Unix," 
said Gibbons. “Гтп going to 
invest on the biggest return. 
And that is clearly 08/2 and 
the Presentation Manager." 
As McNealy has sug- 
gested in recent months, low- 
cost work stations based on 


Sun's SPARC architecture 
will flood the market in the 
next few years, and we keep 
hearing that Sun's first 
SPARC PC will arrive early 
next year. Alan Hald, 
founder of the MicroAge 
chain, said low-cost graph- 
ics workstations will be com- 
mon in retail outlets. Cer- 
tainly the machines we have 
to choose from will be 

more advanced, but no one 
has offered any evidence 

that they wil] be dramatically 
less expensive. 

So what will the personal 
computer of the 1990s look 
like? According to Gordon 
Campbell of Chips & Tech- 
nologies, the typical micro- 
computer will have 2- to 4- 


drives, and a 500- to 1000- 
megabyte optical disk 

drive. The machine will have 
а 32-bit CPU, 4 to 16 mega- 
bytes of RAM, a 1-megapixel 
display, SCSI and audio in- 
terfaces, and built-in local 
and remote communica- 
tions channels. More soft- 
ware will be built into sili- 


con 10 the form of 
programmable processors. 
According to Campbell and 
also to Zenith's John 
Frank, both the Micro Chan- 
nel and EISA bus architec- 
tures wil] coexist in the next 
decade. No one in the com- 
puting mainstream is talking 
much about voice input, but 
if designers can come up with 
systems that can handle big 
vocabularies and varying 
pronunciations, people 
might soon be talking to their 
computers instead of tap- 
ping keys or moving mice. 
One thing will not 
change: Users will stili be 
the factor that determines 
what succeeds in the market- 
place. Rival companies and 
consortia will continue bang- 
ing it out, while users look 
for the system Lhat solves 
their problems and helps 
them produce. Most will be 
bored by vendor politics, 
not caring if it's OS/2 or 
Unix, Open Look or OSF. 
As Tandy's John Roach told 
an audience of industry ех- 
ecutives, “It's the users who 
drive this industry and not 
the peopie in this room." 


The Voice: a Hand-Held Computer You Can Talk To 


here was a great scene 

in the last Star Trek 
movie, when the Enterprise 
crew returns to modern-day 
Earth: Engineer Scott bold- 
ly approaches a Macintosh 
computer, picks up the 
mouse, and speaks into it, 
assuming that the Mac will 
respond to his voice com- 
mands. The scene was good 
for a laugh. But if The Voice 
computer from Advanced 
Products & Technologies 
(Redmond, WA) lives up to 
its developers’ claims, that 
part of the future could 
soon be here. 

The Voice "holds the 
promise of becoming the 
workl's most friendly, por- 
table, and powerful hand- 
beld computer," claimed 
company CEO Steve Rondel. 
Due to roll out last month, 


The Voice contains propri- 
etary natural-language 
speech-input software. The 
Voice is able to understand 
any speech input, regardless 
of dialect, Rondel claimed; 
it doesn't need or use a key- 
board for additional input. 
The product is set to sell for 
$2000. 

The device "is wider but 
not as long as two video- 
cassettes taped together," 
said marketing manager Greg 
Ness. It weighs about 3% 
pounds and is equipped with 
a 16-line LCD display. It 
has “100,000 times the file 
access speed, 6 times the 
memory capacity (4 mega- 
bytes), and more processors 
(8 and 16 bits) than the IBM 
PC," Ronde! said. The 
Voice has its own operating 
system, specially designed 


software, and custom chips. 
Ronde] said the proprietary 
operating system was devel- 
oped because "computer 
operating systems today аге 
too slow; speech recogni- 
tion software is too archaic.” 
The Voice operates via a 
series of what Ness calls 
"application cartridges," 
which are roughly the size of 
a microf loppy disk. Each 
cartridge holds a different 
application in firmware. 
Initial application cartridges 
are for language transla- 
tion. The Voice stores the 
speaker's speech pattern 
and is able to provide transia- 
tion into another language, 
company officials said. The 
language translation de- 
pends on which cartridge is 
plugged in at the time. 
сөлгілшеді 


ONCE IN A BLUE MOON... COME STR СУ ОЛ ІТ: 


5САММАМ”НАМОНЕЮШ SCANNING FOR $299. 


Pop any image up to 4" x II" straight into your PC. 
Clip it crop it, color it. Resize and rotate it Merge, save, 
and store it. 
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DEC, Virtual Machine 


AT&T Bell Labs. 
e Chip giant Motorola 
(Chandler, AZ) and 
РСРІ (San Diego, СА), 
which makes laser 
printers and boards, say 
they'l] work together to 
develop a line of chips 
that will mean faster but 
cheaper laser-printer 
controllers. The first pair 
of chips will boost laser 
printers built around 
Motorola's 680x0. Re- 
lated announcements 
would arrive around 
Comdex Fall, they said in 
early autumn. 
* Researchers in artifi- 
cial intelligence, by de- 
continued 


"We're able to provide 
this kind of speed and recog- 
nition because we've 
broken the speech recogni- 
tion problem into domains 
of application," said Ness. 
"Other voice recognition 
systems try to take on the 
whole English language; 
we've made our cartridges so 
that they recognize only 
certain segments of speech 
necessary for a particular 


tions for The Voice in- 


clude voice-driven calcula- 
tion with optional! voice 
response, and an appoint- 
ment calendar. "With a little 
name dropping, you can ас- 
ss the person's address, 
phone number, and tones to 
dial the telephone, all in 
less than a second," said 
Ness. 

Advanced Products has 
shipped development systems 
to several software compa- 
nies. Although Ness declined 
to identify алу of the com- 
panies, he said, “Just think 


of the biggest names in the 
software industry that have 
developed the most popular 
software packages, and you 
wouldn't be too far off the 
mark as to those already de- 
veloping applications for 
The Voice." 

When asked about poten- 
tial compatibility problems, 
he said, “1 can't comment 
on that now, but we'll have 
another announcement re- 
garding that subject in 3 to 4 
months. We don't think it's 
a problem." 


Object-Oriented Application Generator Uses 
Visual Programming 


hile object-oriented 
programming is bound 
to become more prevalent 
in the personal computer in- 
dustry, typical object- 
oriented systems tend to be 
difficult for many people to 


learn. But a new company 
called Maxem (Mesa, AZ) 
has a database application 
generator that promises to 
let both programmers and 
nonprogrammers take ad- 
vantage of the benefits of ob- 


Ject-oriented programming. 
What's equally notable is 
that the new program, 
called Cause, runs on both 
the Macintosh and IBM 
families of systems. Cause 
continued 


Protects Your PS/2 2 and PC Data 


The DataSentry from Rainbow Technologies offers a cost- 
effective means of protecting files on any IBM PS/2, PC/XT/AT, 
or compatible. The DataSentry B a compact, user-installable, 
externa] hardware security system utilizing DES methodology. 
lt is the only protection system of its type that is fully 
compatible with all models of the IBM PS/2 system. 


cations 


Appii 
e [BM PC/ XT/AT and compatibles 


* [BM PS/2 — all models 
* Laptop computers 
Benefits 


e Secured modem transmissions 
* File privacy on shared computers 
* Department-wide data security 
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* ее РРО installable 

* Can protect individual files or whole directories 

e Encrypts files using DES or a fast proprietary algorithm 
* Compresses encrypted files to save disk space 

е Provides master keys for multi-level security systems 


* Optional password protection 


The DataSentry System. The Key to Safe Files. 
С RAINBOW TECHNOLOGIES 


18041-A MITCHELL SOUTH 
(744) 261-0228 
Есігін 


ТН ЕХ: 386078 


IRVINE, СА 92744 USA 
FAX: (744) 261-0260 
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Think small in a big way 


When you think mubiuser/multitasking, 
think Concurrent" DOS 386, the bi 
nome in small systems from Digito 
Research? oec of the z stondord 
operating system for personal compu- 
ters. Now, incom DOS 386 allows 
multiple users to shore peripherals, files 
and applications, using serial terminol 
workstations linked by R5-232 cables 

to the system. It's fast, reliable and 
economical, 


The big news today is small systems 
Concurrent DOS 386 meets the increas- 
ing секи pori aig mol systems by 
upane multiple OOS programs on 
both the siam oracle and attached 
terminols. You can run populor pro- 
grams such es Lotus" 1-2-3, dBase” Ill, 
WordPerfect" and many more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultaneously, with 
full intertask communicotions and byte- 
level record, file and device locking. 


For people who hate waiting in line 
Concurrent DOS 386 brings you all the 
remorkable speed and power of the 
Inte 80386 processor. A prioritized pre- 
emptrve scheduler allows task execution 
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ond intertask communication by several 
users at near full processor speed while 
letting some tasks "interrupt" others 
according to the needs of eoch user. 


А small system with a big memory 
Concurrent DOS 386 gives you access 
to four gigobytes У es physical 
me 15 powe i 
capability fully sideris tha Коросон 
Memory Specification with no oddi- 
honal hardware or software. 


Menus at a touch 

Now you can create and customize 
menus, while programmable function 
keys let you condense complex com- 
mands to о single keystroke. The file 
manager runs standord operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-bosed device drivers. 


Multiuser color graphics 

Now with the introduction of the new- 
est member of the Concurrent DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mopped groph- 


ics in the workstation environment con 


DIGITAL RESEARCH 


be met. Take odvantage of advanced 
technology allowing you to run popular 
DOS-based graphics programs on indi- 
vidual workstations as well as on the 
system console without sacrificing system 
performance, Ask us about this exciting 
new version of Concurrent DOS 386. 


All hove to remember 
Б rrent DOS 386 


Concurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386! The 
power ond versotility of Concurrent 
DOS 386 are grving о new meaning 
to the word multiuser. 


CALL DIGITAL RESEARCH AT 
1-800-443-4200 AND ASK FOR OUR 
CONCURRENT DOS PROGRAMMER 
INFORMATION КП. 


CONCURRENT DOS 386: 
SHARING THE SYSTEM AFFORDABLY 


Dhgetal Ағ ond the Гый] baarch logo one 
ا‎ абан, cease mr air viae 
Quir produci ngras ory тәркіге тйс де Мыны, 
Фе Ота i. қоға аға кас he Cape «Мм 
notice амнри 1783. Research ік AH right гәйегені. 
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veloping successful ex- 
pert systems, “һауе 
created an enabling 
technology for the cre- 
ation of national 

wealth," AI pioneer Ed- 
ward Feigenbaum told 

of Artificial Intelli- 
gence. Feigenbaum said 
use of expert systems is 
growing rapidly, and with 
it, gains in productivity. 
Today there's an esti- 
mated 2000 expert sys- 
tems deployed in the 
U.S., Japan, and Eu- 
rope, he said. "In the 


postindustrial society of 
the knowledge worker," 
said Feigenbaum, "a 
change of 0.1 percent in 
the nation's ivity 
will result in the creation 
of $50 billion in the 
course of а decade." 


tions. Worldwide, in virtually every situation, 261-0423.) 
including hotel de and ae ыы your In fact, the WorldPort modems are the ultimate 
ability to communicate clearly and efficiently for both portable and desktop applications. And 

PLUS™ communications software, for even à 
Representing the cutting edge of modem tech- greater value. ЕСЕГЕ 
niology, lhe WorldPort line of portable modems E NS m 


combine a broad range of features that bring 
you Ше best value in modems today. Features 
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Wherever your business lakes you, take along 
the WorldPort 24007“ Portable Modem. Leaving 
the office doesn't have to mean leaving behind 
Ihe world of high-speed, 2400 bps communica- 
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тау be very useful for both side effects in other parts of 
consultants and microcom- the program. However, it 
puter managers who needto hasn't been easy for most 
develop large numbers of re- people to get accustomed to 
liable special-purpose the syntax used in object- 
applications. oriented systems. 

Object-oriented pro- Cause gets around the 
grams are so named because syntax problem by using à vi- 
they are divided into ob- sual programming inter- 
jects—smal! modules that face. You select items from 
contain both programming various menus of choices. 
instructions and data. Since The menu-based approach 
the modules or objects are ensures that syntax 15 al- 
completely separate from one ways correct. 
another, object-oriented When you finish design- 
programs are easy to mod- ing your application, the sys- 
ify; you can change an ob- tem saves your choices as a 
ject without any regard for program in a proprietary ob- 


TECHNOLOGY NEWS WANTED. The news staffat BYTE is 
interested in hearing about new technological and scientific de- 
velopments that might have an impact on microcomputers and 
Ihe people who use them. If you know of advances or projects 


relevant io mic 


rocomputing, 
at (603) 924-9281, send mail on 


please contact the Microbytes staff 
BIX to Microbytes, or write to 


us af One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version of Micrabytes, which offers a wider variety of 
computer-related news on а daily basis, is available on BIX. 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shiri pocket size, and a tiny price. 


If you want a modem that works where vou do, з, ** 
put the WorldPort Series to work for you. 1n ..7а 


WorkdPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Wahan Тесты, Кас. 


ject-oriented metalanguage. 
Maxem has already written 
several of these programs, 
which it calls Effects. You 
cannot modify this code di- 
recily, but you can do so 
using Cause's visual-pro- 
gramming interface. You can 
also execute the code using 
the system's interpreter, 
compile it into a stand- 

alone application, or transfer 
it either from the Mac to the 
IBM or vice versa. 

Maxem claims that the 
underlying database engine is 
a rather standard engine 
precompiled in C, and it is 
thus as fast as any other 
database system. 

Cause, scheduled to ship 
this month for both the Mac 
and the PC, will sell for 
about $495. For $100 more, 
you can obtain a renewable, 
| -year license to market ап 
unlimited number of appli- 
cation programs created with 
Cause. 


the office. On the read. Or at home. For more 
information about our full line of WorkiPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, 516- 


TELEX. 6502848020 
FAX (506) 754-3491 
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беп (аре backup systems аге so reliable 
we'll Pack up your data with dollars. Here's how: 


Two Year Data Loss Recovery Series 300: Streaming » data will be secure—at your 
Contract. backup on industry, шағ 3 convenience. 

Can you really trust your backup if standard 44" TM 
a failure occurs? cartridge. < __ Series 500: Latest technology 72 


Yes—if you're using Sysgen™ Reliant Systems are available а | MB streaming backup in a 
streaming tape backup for your PC/XT™ 60 and 125 MB capacity levels. 31^" drive. 
/AT" and PS/2" systems. Only Reliant Menu-driven software includes Reliants | Advanced features make ,. 
offers you added assurance against exclusive Aufovert/ feature. Compre- Series 500 compact, fast and "ы. 
data loss. We'll guarantee you this: if hensive backup features for Novell? quiet. The external system has 
you're unable to retrieve your data from IBM? and ЗСОМ" make Series 300 ideal a small footprint and is truly portable. 


a Reliant tape, we'll pay your data for network use. The internal system fits perfectly into 
recovery costs up to $1500 if you're the 3%” drive slot of the PS/2. Series 
under our Data Loss Recovery Series 200: Cost- 500% unique servo-tracking head 
Contract* (2 years: $50, 1 year: $25). effective streaming L^ ac mechanism ensures reliable tape 
Мо other tape backup manufacturer backup on digital “ = interchange between PC and PS/2 
offers you this extra protection. cassette. configurations. 

Sysgen's rugged design and Series 200 offers 6) 
excellent price/performance will give МВ capacity in а small тре мату посаде 
you peace of mind—and to give you 6" x 8" footprint. Data is stored on a name of your nearest dealer: 


maximum flexibility, all Reliant compact cassette—you'll never struggle 1-800-821-2151. 
backups are available in both external with a pile of floppy disks again. You 


and internal versions. can pre-set your backup times for 
But RELIABILITY is what backup— automatic operation, while fast 5 MB 
and Sysgen—are ultimately all about. per minute performance assures your 


INCORPORATED 
XX AT PU euadere of DM Com AA, Noel and COM are med tones een Sem! 556 Gibraltar Drive, Milpitas, CA 95035 
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[BM'ers. HP" folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 

Easy. 

With Fujitsu's new, very personal page printers, 
the RX7100 series. 

To begin with, the economical Executive model 
gives you HP LaserJet” Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed anything from 
envelopes to legal size paper from the same bin. 

The Publisher offers Adobe" PostScript? 35 resi- 
dent fonts, expanded 
memory, HP Laserjet 
Series II" emulation 
with AppleTalk’ plus 
parallel and serial 
interfaces, to fill all 
vour desktop publish- 
ing needs. Б : 

One last thing— a simple upgrade is all it takes 
to turn the Executive model into the Publisher. 

50 you can start small and add more features later, 
when vou need them. Want to know more? Call 
1-800-626-4686. 


Personally, you'll be doing yourself a favor. 


Fujitsu RX7100. The Personal Page Printer 


F per- a Á-—À à 


—— 1 
FUJITSU AMERICA 


Computer Products Group 


“Personally, if1 had to keep as 
many people happy as you do, 
Га go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability. .. and a price 
you wouldn't believe. ” 
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Satisfaction Guaranteed or Money Back! 


| BUSINESS i 
AJ 13-12 дыз) Prepare spreadsheet wpowor Express Cai 
ІГІ 53 - Ceata, M in & pmi yr business kems Есета, 512K. 
Ң 1 %- Generate stilements, возе record keaping wihe туус) 
I 117 - Handia your personalitkz money piaure winance Mgr it! 
121136 - |2 deks) Track ventory, sales, wPC-Acct booking mg. | 
IC 159 - i2 disks) Mass Appeal mal mgr be envelopes, labels, otc) 
LEJ 190 - Make accurate job. cost extimaies «РОСО 640K | 
[LJ 201 - Log bank Wansaceons, produce irang! reports мек 
1131 225 - (2 disks) Fite Express manu driven ай pup database mgr, 
|21222. (2 disks) Freddy Or Data mai mor is easy-to-use 640 | 
7294 - Control & update inventory wT Master, know dally levels, 
(C2 267 - Add special chars, Ine graphics to y word procesar wl | 
11316 - Manage chants, sales prospects чеТгәл! 512K, hd dsk., 
|] 318 (2 да Көөр apponmnts, update agendas wEzDesk. , 
[1337 - Analyze your credit charges, раутуш, гімесі Cage 
[Г] 383 - Track үт partici, get weekly reports илиг! Fund Му. Î 
| EDUCATION | 
Н ] 185 - ts pamiess learning DOS wihe inieractve DOS Tutar, | 
IL. 181 -Laam music, US states PCIE. Сол lang demo! 1 
IL] 228 - Bulk dazzieg hong speed practong wPO-Fartype * | 
11297. Graphic тайтай purzie game makes Barring Ыл! | 
pL) 366 . Үз өткін to мер, average student grades wOrarkecant 
| 376 - Teachers & students can surmmanze grades w'GradeM. | 
| 3] 384. - 42 disks) X'r-Soe graphic тай lor HS & college students | 
| GRAPHICS | 


1145-42 chek) Paint craw wfFingerparnt deag 
|1251 - 2 йз) Сиш arcvoncest 3D dagre! AOK, hrd dsk 4 
[Y] 296 - {3 eks) Produce grt 3-0 images w'Surimodi graphes. 

It 362 - (2 Әз) Edi graphics cobras pes САСА VGA 


GAMES 

lr] 15 - ізет game жез knowledge of Bible fgurevevents. | 
IC] 28 - Sus Trek, Суйп? board came, anilery bûrimg. EGA | 
[Г] 28 - Мау Backgarteron, of Wordplay (e when of mune! | 
IE] B4 -Thee soita cand games, Spader, Karle, Coníiei x] 
I] 121 - Өлөң. Pango, Ceniipsde. Hopper (h Frogger). more! +) 
1Г1151 - Hack pute you & rusty dog in a wed advent [h Rogue) | 
JL 175 - Destroy enemies w'Sinker, conquer ihe word Вак. ¥ | 
1E 215 - Solve, crete Gen word puzzes wih Phrase Craze! 
|) ЖЕ - 3-0 Раптан, Korg, Spanier, АВМ (mide ome. % 
JE 308 - код (уд) set ues. AencharOB, penal war | 
OM - Sue Trek, the origin! Colossal Caves Adenu, more. 

13126615 ches) Се your own Qn advenire games. 3840. 
21372. Pintas, Oreta, Desgons. Зори (іу оле), ийер ж! 
| UTILITIES ! 


I7] 138 - Packed зерги uiis for реті spooling barnes, forts, ec | 
ПС] 141 - Print wide doomis/spreadsheets slaways wiOn-Sate’ | 
If) 214 - 12 із) Search lor addresses wZipPhene oos el, | 
JE] 258 - Work around DOS Елеу Access herd disk meru ss. | 
JO 275 - А colason ді éruatuable gerecii purpose DOS шей. | 
| MISCELLANEOUS | 
[ÛÎ 31 ° Мома Database kets 4 020» Өте avaiable on videotape.) 
0 48 -14 deks) Access B00» tamous quotes tom world history; 
С) 74 - Trouble wyour landiori'? Leam your legal tenent nights! | 


1] 153 - {2 dks) Tha popular word processing system; PC- Wits. | 
[E] 291 - {2 deka} Record your own or play muse wPlanollan! | 
17] 367 - Keep rack of ай your tapes, LPs, & COs wuse Шухаку 
(D 386 - i2 deis 150+ ізгіззбс cooling recipes. Add your саті | 
| X Dicks эо marked above neque a col graphes adaptor | 
Membership Special! $19.95 (reg. $34.95) 


| For 194 ($2535 year tor 357 become a МаоСот Sysiene | 
тетік зле pet Shareware Book" ($12.95 saparately a 
| a peep с “Әлмен Amim Tapane, 6 free ner. | 


| pease shereveare disks (опе featured each вале], low member | 
| pros. and any disks in fes ad Жу оқ $7.99 әс ($2.99 tor 357 | 


Ш 35 CSAS desired (add 51 2€ Esh "o apputuble price | 


(MicroCom Systems Соз of disks | 


13673 Enochs Street = Membership | 
| Santa Clara, CA CA tes fax ! 
195051 Total onc | 


__Рһопе Toll Free for Same-Day Shipment! — 
| 
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44 BYTE * DECEMBER 1988 


LETTERS 


Burks's Reply 

My wife, Alice R. Burks, and 1 greatly 
appreciate G. Michael Vose's review of 
our book, The First Electronic Сот- 
puter: The Atanasoff Story (September). 
Vose provides an unusually perceptive 
account of John V. Atanasoff's electron- 
ic computer, empbasizing the signifi- 
cance of his original algorithm for the 
design of the entire machine. He also 
gives an excellent summary of the 
Honeywell-Sperry Rand court case that 
proved both the primacy of Atanasoff's 
computer and its influence on the 
ENIAC, emphasizing here the signifi- 
cance of John W. Mauchly's own admis- 
sions on the witness stand. 

My purpose now is to correct a mis- 
conception about my motivation in co- 
authoring this book, as expressed in 
Vose's statement that "[Burks] had no 
qualms about encouraging his later em- 
ployer, Honeywell, to challenge his old 
comrade's patent claims," and that the 
attendant "strong economic motivation 
taints ever so slightly Burks's role in tell- 
ing the story." 

it is true that I was a consultant for 
Honeywell in its suit against Sperry Rand 
over the validity of the ENIAC patent, 
but I actually worked in this capacity for 
only 12 days (over a period of 6 months). 
Moreover, I also consulted for Sperry 
Rand, Bell Telephone Laboratories, and 
IBM, all with regard to legal actions in- 
volving the ENIAC patent. My income 
for these services was not great: a total of 
$7000 from all four parties. 

As to Vose's belief that I 
Honeywell to challenge the ENIAC pat- 
ent claims, this is simply not true. 
Honeywell neither needed nor received 
any encouragement from me in its pur- 
suit of this case. Indeed, only after its 
attorneys gave me copies of critical docu- 
ments that it (and Control Data Corp.) 
had unearthed did I begin to see that 
some of Atansoff's ideas had been incor- 
porated in the ENIAC (and the EDVAC). 
For Honeywell—as for the other firms— 
I merely provided information about the 
ENTAC as one who had been intimately 
involved throughout its design, develop- 


ment, and debugging stages. 
Let me also make clear that I had held 
a high opinion of John Mauchly, for both 
creative ability and professional integ- 
rity, up until my exchanges with Honey- 
wel] and the ensuing court case, when 1 
became convinced that electronic com- 
puting concepts 1 had understood Іс be 
Mauchly's were actually AtanasofPs. In 
an early meeting on the EDVAC, for ex- 
ample, in which arithmetic circuits to in- 
teract with J. Presper Eckert's mercury- 
delay-line memory were being explored, 
Mauchly suggested a binary serial 
adder, radically different from the paral- 
lel decimal counters of the ENTAC. 
Needless to say, at that point in history 
we were all impressed, and no one 
thought anything of it when Mauchly and 
Eckert took out patenis on several serial 
binary adders. Only through the ENIAC 
patent case was it revealed that the basic 
electronic element of Atanasoff's com- 
puter was just such ап adder; that Mauch- 
ly had examined it and found it tó work 
exacily as intended; and, indeed, that 
Atanssoff had designed his adder for use 
in conjunction with his own separate ca- 
pacitor memory. Thus, while the Hon- 
eywell-Sperry Rand patent trial was 
gratifying in that it finally established 
who invented what, for me it was disillu- 

sioning as well. 

Arthur W. Burks 
Professor Emeritus 
Philosophy and Electrical Engineering 
and Computer Science 
University of Michigan 
Ann Arbor, MI 
Continued 


WE WANT TO HEAR FROM YOU. Please 
double-space your leier on one side of the 
page and include your name and address, We 
can print listings and tables along with a 


| letter if they are short and legible. Address | 


correspondence то Letters Editor, BYTE, 


One Phoenix Mill Lane, Peterborough, | 
NH 03458. 

Because of space limitations, we reserve 
the right to edir lerrers. Generally, іг takes 
four months from the time we receive a пет 
until we publish it. 


dBASE’ Users— Attack 


the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 


РохВАЅЕ +/Мас gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
withoul changing a single line of 

code! But there's much more. With 
FoxBASE +/Mac you can create 
beautiful, robust applications that 
are truly Mac-like —using the 
familiar dBASE language! 


Speed and Power. 


FoxBASE + ‘Mac gives you speed to 
burn — plus the power and performance 
you've come to expect from Fox. Іп fact, 
FoxBASE + /Mac із by far the fastest 
database system available on tha Mac 
today— up to 209 times faster! 


View Window. 


The View Window is the master control 
panel for FoxBASE+/Mac’s graphical, 
non-programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even із modify database structures! 

BROWSE. 
FoxBASE+/Mac's BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control — BROWSE lets you 
dynamically adjust the size and order of 
flelds displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need Lo write programs for common 
database operations! 


Integrated Graphics. 


Copy and paste graphs, charts, diagrams 
and even pictures into your database — 
instantly! FoxBASE + Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 
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Vou гай create stunning screens Hke this with FoxBASE + /Mac — immediately! 
This actual FoxBASE + "Mac screen photo illustrates the View Windom, 
Command Window, Integrated Graphics, Меша Held editing, 

Tr&re and Debogging Facilities, and the BROWSE featare. 


Command Window. 


FoxBASE+ ‘Mac's Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language — just 
type а command into the Command 
Window, and 1:5 executed! 


PoxBASE 4 Mae ls part of the award-win- 
Get The FoxBASE+/Mac ning family of predocts from Fox Software. 


Facts Now! Рос two years Їп a row, FoxBASE+ has been 
Call (419) 874-0162 Ext, 320 for more Uu anl MINE an ін кеде 
information about FoxBASE + /Mac. Or 9.2 out of & possible 10 when tested by 
visit your loca] software retailer. InfoWorld's Review Board! 
= Fox Software — 
Nothing Runs Like a Fox. 
Fox Software, Inc. (419) 874-0162 Ext, 320 


118 W South Boundary FAX: (419) 874-8678 
Perrysburg, OH 4355] Telex: 6503040827 
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A The original AnthroCart. Mobile. LETTERS 
f x Incredibly strong. So many ways to solve 
га your space and equipment problems. 
Choose different sizes. Move 


shelves around. Add space saving Where Blame Is Due 
tj In the Nanobytes column (August), 
АҚш Apple Chief Del Yocam was 4 as 
6 AnthroCart. Well designed saying, "The scarcity of |-niegabit chips 
OGY Technology Furniture. is due to Japanese failure to foresee the 
URE | growth in demand for |-megabit chips 
Look for our name. and the Reagan administration's trade 


embargoes." This statement backs up 
the axiom, "The half-life of the facts is 
about 90 days.” 

The truth of the matter is that the Japa- 
nese are forced to limit their export of 
semiconductor memories to the U.S. by 
the protectionist measures put in place by 
the U.S. Congress. The Reagan adminis- 

| tration opposed the measures. See you 


| again in 90 days. 


| 
Image Compression 
The advanced computer class of Rabat 
(Morocco) Amerikan School had been 
investigating fractal geometry when I 
read "А Better Way to Compress 
Images” by Michael F. Barnsley and 
Alan D. Sloan (January). In the interest 
of showing the class this impressive 
means of creating images with only a few 
bytes of information, I wrote a program 
in Applesoft BASIC using Barnsley and 
Sloan's random-iteration algorithm. 1 
changed their “a, b, c, d, e, F” input toan 
input of rotation, scale factor, and trans- 
lation for each affine transform. Adapt- 
ing the iterated function system (IFS) 
image codes in the article's tables | to 4 
into terms of rotation, scale factor, and 
| translation was the beginning of our class 
solving the challenge of finding the two 
transformations that generate the spiral 
image in figure 13. 
| To develop an understanding of how 
| and why a transform works, we investi- 
gated simple, single, and double trans- 
| forms point by point. Then we made 
horizontal, vertical, and diagonal line 
| segments using two or three transforms. 
| Here, clues from the IFS tables helped. 
Progressively, we came to understand 
these and other transforms— what they 
do and why they work as they do. 
At this point, we were prepared to 
| tackle the challenge spiral. First, we 
made Archimedean spirals. Making 
| measurements from figure 13, one can 
directly deduce the scale factor and rota- 
Поп needed to make ап Archimedean 
Anthro” spiral with the same proportions as the 
` Technology Fur ге” figure's, But to restart the spiral inwand, 
3221 NW Yeo! St another transform is ава to relocate 
Portland, OR 97210 d aes очае арта тн 
503- | point (1,1) in this case). This explains 
the transiation of transform 1. Also, the 
continued 


ЖІ Cacace 
Fort Lauderdale, FL 


PS Jet & 
PS Jet + M 
PostScript 
upgrade 
kits 


% 4 x қ l vive your HP LaserJet the desktop 
GE | publishing power you thought it had. 
Anm 


It can be frustrating to realize your HP Laser- 
Jet™ falls short of true desktop publishing 


capabilities. A PS Jet ^" or PS Jet: M upgrade 
kit from Laser Connection lets you correct that 
shortcoming. These upgrades incorporate the 
advanced print technology of QMS, Laser Con- 
nection's parent company, with 10 years’ experi- 
ence in developing print system technology. 

Each upgrade kit adds the power of the 
Adobe PostScript" page-description language, 
the accepted standard for desktop publishing. 
They're the only such upgrades available for the 
HP LaserJet and other laser printers that use 
the Canon’ СХ" engine—Canon, МСК," QMS; 
Talaris, CPT, and more. 


Master a new language PostScript gives you 
the ability to exploit the full potential of desktop 
publishing. It takes you far beyond mere word 
processing to give you total control over the final 
appearance of your documents. Place text and 
graphics anywhere on the page. Design and re- 
design every detail to your liking. The end result 
is the high-quality output that you require. 


gp - are Erademariks or miniere trademarks of 

QMS, Laser солих of QNS. inc. Duala of eras Corp Canon, Canon CY of 
Canon USA, imc. al Adobe Systema, е. HECL шит. Lascciet 1 of 
Hewlett-Packard. MCR of? 
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In addition to PostScript, you'll get 35 
resident typefaces with PS Jet+ and PS Јеі+ M. 
Should you want more, we throw in plenty of 
downloadable font space. Thanks to PostScript, 
there's an infinite number of font variations avail- 
able. And every typeface can be printed іп sizes 
fram one point to as big as the page and beyond. 


A transfer of power All it takes to replace 
your LaserJet's top cover assembly with the PS 
Jet+ or PS Jet+M is a screwdriver (included) 
and about an hour of your time. Each comes 
with HP LaserJet *, Diablo" 630 and HP-GL” 
printer emulations for your non-PostScript 
software. 

Simply put, PS Jet+ makes your HP Laser- 
Jet better and protects your initial invest- 
ment. Call 1-800-523-2696 for the location 
of the Laser Connection dealer nearest you. 

And be sure to ask for The Sourcebook” — 
our exclusive catalog filled with the latest 
laser printer products and enhancements. 


LASER 
«= CONNECTION 


А QMS Company 


1987 Lawes Cunnectic 
DECEMBER 1988 » BYTE 2? 


The Ultimate 
Business Machines 


In just three years, CLUB American Technologies 
has grown into a multi-million dollar computer 
manufacturer. What's the secret to our success? The 
answer is simple, CLUB delivers solidly designed 
systems which are famous for high performance and 
superior quality. That's why so many fortune 500 
companies depend on us. Additionally, CLUB's 
on-line engineers are available to support you every 
business day with optional on-site service available. 


CLUB Model 200 Series 

The Model 200 Series are OS/2 compatible, 80286 
based systems. They are available in either 8 or 10 
MHz versions to fit your specific needs. These 
economical, yet full featured AT compatibles are 
perfect for any applications such as spreadsheets 
and word processing. 


Intel 80285 CPU -208, 2085-6 / 8M Hz, 210/ 2105-8 / 10M Hz, 211-87 10M Hzc 17 
walt state, STIK DRAM, 1.2MB Floppy Disk Drive, 80247 Math Coprocessor 

| Socket, HD/FL Controller (controller ін bullt-oa motherboard for T Models) 
o Keyboard ( Models), 2 Serial /1 Parallel Ports (211), 192 
Keyboard, Documentation and more, 


= Model 200 Series Features & Pricing = 


Speed 
Watt Power Supply. 101 Key Enhanced 


| sw | smo | 9 | 
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CLUB Model 212 Series 

With an effective throughput of 16 MHz, the Model 
212 Series is as fast as many 386 machines at a 
fraction of the price. Compatibility with the existing 
АТ standard ensures that the Model 212 will run your 
large databases, and complicated financial software 
today, as well as OS/2 applications tomorrow. 


itum Model 212 Series Features & Pricing. | 
` tat 90286-81712, IMD SI DRAN LMD Floppy Disk Driva, 1А vittime 


НОЛА. Controller, 80257 Socket, Clock / Calendar / 
Configuration with NADA Reduced Chassis (21217, 192 Watt Power 
Supply, 101 Kary Keyboard, Complett Documentation, and more 


Peripherals 

For your convenience, we olfer the latest 
peripherals to enhance your systems. Dur 
manufacturing facilities are geared to build 
systems the way you want them, Call and 
tell us what you need. Here's а сі. 


1200/300 Baud rate internal 
2400/1200/300 Baud rate internal 
2400/1200 /300 Baud rate external 
12007300 Baud pocket Mini Modem . 5139 
“ All modems come with Bicom software 


Printers 


CLUB Model 300 Series 

The Model 300 Series 80386 microprocessor's state of the art design 
brings mainframe capability to the desktop at a vastly lower cost per 
seat. Complete compatibility with O5/2 and Unix give the Model 300 
Series the ability to meet the most demanding multi-user and 
multi-tasking applications. Let CLUB give you the key to increased 
productivity in todays complex office and engineering environments. 


— Model 300 Series Features & Pricing | To Order 
| | Continental USA, Hawaii, Alaska: 
Intel 80386 CPU - 8/20 (30), 8/16 (3166), IMB 32-bit DRAM (320), IMB DRAM (316), 1.2 MB Disk Dri 
1-1 interleave HD/FL Controller (220), HD/ FL Controller (3145), 80387 Math Coprocessor Socket (20), Call (415) 490-2201 
Weitek Support (320), 80287 Math Coprocessor Socket (216), 8 expansion slots, Clock /Calendar/ Con- In Canada Cali PC Centre, 
figuration w /battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentabion, and more. Call (416) 470-0560 
200 Series ; with Monitor and Adapter —— International 
Model with Hard Disk T | ли ыш Бл ы Call (415) 683-6623 
Technical Ho 
320 with 70МВ Б ИШИ Т: ЕМ LUE 2-2 0317 XU 1 (415) 683-6580 
2 0 with 130MB_ 55120 Са! 
теренде едм un 
CLUB Model 110 Em ET 
The Model 110 is an affordable entry level “= өкүн the right erak r ИД 
computer. It's perfect for general business 05 as CN NS purs PUER Hr eri 
applications and for low cost network nodes. оссе a үле [жыны ШЙ 
—- Model 110 Features & Pricing CLUB V ті атыш 


| 

| Intel 8088 CPU4.77/10 MHz, 256K RAM Маюітиит 640K. Flop- 

| py Disk Drive and Controller, 8 Expansion Slots, 150 Watt 
Power Supply, 101 Key Keyboard, Documentation and more 


with Monitor aad Adapter 


100 Series 


Amcrican Technologies lar. 


ИЛ ЧЕ Waters Ac лан СА 98 99 
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smaller self-similar images have to be ге- 
duced to avoid overlapping. А scale- 
down of about + 4 works well. But at 
this point, it is apparent that the chal- 
lenge figure's subspirals were flipped 
180 degrees. Changing the sign of the 
scale factors to negative makes the flip. 
At this point, you only need to do some 
fine-tuning of the rotation to duplicate 
the challenge image of figure 13. 

In their article, Barnsley and Sloan de- 
rived a relation for selecting the best 
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probabilities for each transform. This re- 
lation works well for most, but not all, 
cases. In some cases where one trans- 
form probability is near zero, the result- 
ing random distribution of points is 
clearly inadequate for efficiently plot- 
ting the image. Consequently, in these 
cases adjustment and testing are needed 
lo find the optimal probabilities. 

The spirals within spirals in the chai- 
lenge image are clearly self-similar. 
(Note that x and y have equal rotations, 


Add Advanced Storage 
Capacity to Your PC 

Without Buying а 
Totally New System 
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scale factors, and translations for both 
transforms.) Also, the ideal one-dimen- 
sional points of the figure do not touch. 
By infinitely repeating the spirals within 
spirals, the figure undoubtedly becomes 
a fractal—but how does one determine its 
Hausdorff dimension? 
Robert Dale Hall 
Rabat, Моғоссо 


Enabling Factors 

Brock Meeks's “Computer Conferenc- 
ing Homecoming" (September) provides 
a good perspective between the potential 
of computer conferencing and the reality 
encountered today. Emphasis on the 
human factor is the key from a needs re- 
quirement (business or social). 

The other essential enabling factor is 
standards to simplify usage and drive 
market demand. 

Information contained in this type of 
article is very helpful to the user commu- 
nity and complements the high quality of 
BYTE 


I'm looking forward to Meeks's as- 
sessment of the Prodigy videotex service. 

C. Robert Hering 

Doylestown, PA 


Bus Advocacy 

Recent articles in BYTE and elsewhere 
have pointed up the growing problem of 
the limitations that the IBM PC AT bus 
imposes on ever-more-nimble personal 
computers. Manufacturers have attacked 
the problem by building 80386 machines 
with dedicated, proprietary high-band- 
width memory paths in addition to the 
standard PC and PC AT buses. This 
helps memory access, but the incompati- 
ble 32-bit slots don't help the buyer, and 
they don't help the computer's access to 
high-speed disks, graphics adapters, and 
data acquisition peripherals. 

Here are two possible clues to the 
answer: (1) Compaq and Dell have 
shown interest in the NuBus. This is the 
higher-performance, 32-bit bus that 
Texas Instruments has used in its Ex- 
plorer Al workstation and Apple has 
used in its Mac П. (2) Microcomputers 
often follow the lead of their minicom- 
puter cousins, and minicom һауе 
lately been hosting older buses on newer, 
higher-bandwidth buses to avoid making 
orphans of older products. This has been 
done by placing a bus adapter for the old 
bus into the backplane of the newer, 
more capable bus. The now-classic ex- 
ample of this is Digital Equipment 
Corp.'s VAX family of computers. [BM 
says to jump ship to its new Micro Chan- 
nel, but we may well see the PC-compat- 

confined 


Arche Rival 386" Personal Com pater 
The Arc de Triomphe de L'Étoile 


Arche Pro-Pile 286" and 386" Servers Arche Station 88" Personal Computer 
The Washington Arch The Arch of Titus 


QUALITY ABOVE ALL таға 


While others іп the computer industry seem 
preoccupied with offering cheap technology, 
Arche Technologies offers 

different: Quality Technology. 

That's why every Arche product is designed by | 
some of the best engineers in the business, and | EDITORS 
why each unit is hand assembled in the United 

States, passing through a rigorous series of tests | CHON 

and inspections. a: 


1-800-422-4674 
Arche Techno Inc, Co е ers and Мап 48851 Kato Road, Fremont, СА 94539 


Ache, Arche Logu, Rival 286, Rival Profile 286 Server, Pr Pile 386 Server, Station BH, Super Satin 286, and Quality Also АЙ anc adorari of Arche T сайти», Ш. 
i Arche Technologies, Inc, 1988. The Betimartin Archive, Шс 
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ible market move gracefully loward 
NuBus, either with a few built-in PC 
AT-compatible slots for existing periph- 
erals or wilh a minicomputer-style, op- 
tional bus adapter and РС AT-compati- 
ble card cage. 

Where would this leave users? Prob- 
ably better off. First, we wouldn't lose 
our investment in expansion cards. Sec- 
ond, we could prow into а new, more 
powerful architecture as our needs de- 
manded without sacrificing industry- 
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standard memory slots. Third, having 

expansion options in common with the 

growing Mac II market could bring on 

the sort of bargain prices that the PC АТ 
bus market now enjoys. 

Dr. James G. Collins 

Melbourne, FL 


Printer Woes 

Regarding Don Crabb's lamentis. about 
Apple ("What's Up with Apple?," Au- 
gust): The software problems associated 


We Lstened to you and added 
hundreds od features. ta РС-Жүңг 
Larger Files — Break de 60K Eje 
amit {Бе al] availble DOS memory 
to edit large documents. Rapidiy 
search and switch between related 
files. Loch fies on 31 network 
More Formats — Edit multiple 
COMTI Wr SCR Ur mark vex as 
а Бюл. then pordition and formar it 
Create tables and scripts laster 
Easter To Use — Stay on track wah 
matee 7 reminder limes Select 
pase roel and fonts with new 
ткт. Fr ry ping айз with our 


improved әуе Нар cherker 
New catalog acis үзіле, 


We offer popular products thal 
work well with PC- Frie 


PC-Write 30 Working опа whole new scale. 
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Маш Capahilities — Choose 


pone sxpport, be (ree updates, end 
Dur ira deter. PL Write 5.0 ait 
Shareware, 50 you сал give copiis bo 
| others to try. free! 
Order PC-Write 3.0 today. 
Сай 1-600-386-6008 ВҮТІ 

| 50-day money-back quer entes 
Ма Н ші shores мәни thet 1. м 
Самоа. РС. 
Мита». Тай” 
inc ағын (е SEPT. бөзіне WA 
ное 208-282-0457 
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with the [magewriter LQ, which took me 
4 months to sort out, give a new meaning 
to the word “stonewall.” Apparently 
what you see is indeed whal you get; no 
more, no less. 
Spencer Merz 
Каат, MA 


MacTip 

Your special section on the Macintosh 
uut is great, T have one piece of in- 
formation that just might be handy to 
pass оп to everyone. 

When you have а situation in which 
you have to click and type, then click 
somewhere else and type, and so on, 1гу 
the Tab key instead of the mouse. In most 
situations, the Tab key wil! move the cur- 
sor between fields for you. 

Mark Favor 
Bowie, TX 


FIXES 


* The address and phone number given 
for Xanadu in "Hyper Activity" (Octo- 
ber) are wrong. The correct information 
is as follows: The Xanadu Operatin 
Co., 550 California Ave.. Suite 101, 
Palo Alto, CA 94306, (415) 856-4112. 

* The listings we published in “TSOO 
and Counting" (November) contained 
errors. Here are the correct listings: 


(a) 
CHAM OF INT hand, ahane: 


“channel declarations 
PAR 
INT А : = local variable scope ia 
- first SEG 


SEG 
chan? T А ~ input inte A on eharz 
спалі | 6 - output 6 on cheni 


INTE: = Local verileble scope is 
= the second SEQ (not shared) 
SEQ 
chani ? B= input on chani inte 8 
chang [39 — output а 9 оп chant 


(b) 


PLACED PAR 
PROCESSOR Û TB - processor Û is а TROU 
PLACE chand.out АТ Link®.cut : - put 
—chand at hard Link?.cut 
navier.stokes( } — solve the Navier- 
-Stokes equations 
PROCESSOR 1 TB = processor 1 ія a ТВОЮ 
PLACE chand, in AT 1ínkO, 1n +: - put 
-—hanl.in at hard Linkd. in 
graphics.cutput() - dump the output {in 
-real tise! 
ü 
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If you happened tocatch the contraption that was the early 
January 1975 issue of Popular personal computer and turn it 
Electronics, you were one of the into the powerful machine that 
lucky few to witness the debut of has literally changed the way we 
the personal computer. work, required some important 

Impossible as it 4, steps. The first 
seems, a Magazine order of business 
with less than one- was to create not 
tenth the reader- simply products, 
ship of Time or but standards. 
Newsweek Microsoft® BASIC 
a technology race became the first 
roughly parallel to universal program- 
that of the space | ming language for 
program. the personal com- 

It also launched puter. And set a 
a company that standard u 
immediately | which an industry 
assumed center Уно want mating We were, Could grow. 
stage in the exciting The PC makes its Next came what 
new world of personal comput- is now the world standard PC 
ing. The company was Microsoft, operating system, MS-DOS? 
and the tenet upon which it was developed by us and chosen by 
founded was a simple one. To see ІВМ for its first personal com- 

а computer on every desk and in puters. Today 20 million machines 
every home. run on it, and so does a billion- 

To take that rudimentary new dollar software industry: 

And when the Macintosh was‏ س 


being developed, we were there. 
That early participation allowed 
us to write its richest and most 


e ghe software. These cru- 
lal pieces include the powerful 


Networking made prac! ical. with soft ware с 
Microsoft Word, the much- 


applauded Microsoft Excel, and 
Microsoft Works, the single- 


solution program for the diverse 
needs of small business. 

As we were contributing to 
the development of the Мас we 
were also developing a system 
to put graphics interface tech- 
nology into the world of IBM” 
PCs and compatibles. 

The introduction of Microsoft 
Windows in 1985 meant that 
an easy-to-understand desktop 
graphical environment now 
appeared on PCs. Ultimately, 
this friendly screen will forever 
replace the cold theater of 
character-based computing. 

But Windows is more than just 
a useful tool. It is an important 
technological feat, one that 
becomes critical to bringing into 


MS-DOS with Windows. Mac. MS OS/2. Three ways to go. One driver. Microsoft. 


final focus that original Micro- 
soft vision. Through Windows, 
any number of software applica- 
tions will seamlessly integrate. 
Sophisticated spreadsheet pro- 


ting Hie пег (called Presenta- 
(юп Manager! gets even more 
exciting, Opening up mega- 
amounts of power and memory. 
Opening up your screen to do 
several tasks at once. And open- 
ing up endless possibilities for 
developers using ч Microsoft 
family of language 

But all this cae end at the 
desktop. With Microsoft OS/2 LAN 
(local area network) Manager, its as 
easy and natural to work on a net- 
work as it is to work alone. 

By linking users via software, 
information can be shared and 
exchanged by members of a 
group. Projects are worked on 
together, instead of bit by bit. 
And its amazing how a com- 
pany communicates once its 
joined by electronic mail. 

There 15 no question that the 
advanced productivity spring- 
ing from today’s personal com- 
puter is the direct result of our 
continued commitment to supe- 
rior technology. 

But even so, $0 (inis only half of 
the equation. 
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The philosophy behind Мїсго- 
soft includes another, у. 
t 


important, notion. 

all the tech- 
nology in the 
world doesnt 


Мем 
Open... 
Dave...» 


LEER‏ لنت 


Easy commands from  Usetuland, 
pull-down menus make above all, 
window-shoppimg easy. easy. 

Unless it makes sense. 

That's why, whether youre 
using a Microsoft application 
опа Mac, an MS-DOS or even 
an О5/2 machine, it will have a 
comforting familiarity, Because 
todays computers share a 
common software guardian. 
Microsoft. 

Thanks to our ground- 
breaking work on the graph- 
ical interface for the ІВМ 
PC and its compati- 


can give its User a 
уре 
^ itha x 

screen that м 
thinks іп pic- —^ —— si 
tures instead of words, arranged 
like papers on a desk. Naturally, 


ba 


TX 
we 


p а 
T ME el 


Шз Fie i 
r 


а more finished look. And no 
matter what application youre 
using, Windows will take over 

the job of running 


working with pictures makes the Ап unprece- 
work you turn out much more dented L5 mil- 
interesting. Which is why the lion users have | 
introduction of Microsoft Win- found that a simple 
dows to the ІВМ PC and com- point and click elimi- 
patibles brought with it a whole nates complicated keyboard 
new category of software with commands. 

impressive credentials. Like Our Windows spreadsheet 


The Forteae Taller 
€. 


WYSIWYG, as in Whai You See 
Is What You Gel. 
No translation seeded. 


- p Micro- 
T шала men panne 


vior E ru | sofar beyond 


ve | \ just simple 


% number. 


crunching 
that it has 
| | | received 
Idesktop publishing. And presen- ананы acceptance in cor- 
tation applications that let you porate America. More powerful 
create a sophisticated graphics than any other, it also easily deliv- 
show, from your office instead ers sophisticated charts, graphs, 


of the art studios. text and data pulled simultane- 
With Windows dena ously from several sources. Ала 
printers their marching orders, to make it even easier, we built it 


all manner of documents take on to graciously accept files and 


macros from other programs. 
The new generation of PCs 
will run 05/2 with Presentation 


` anuntbo-sumbo keyboard commands. 
Manager, taking our graphical 
screen to even greater heights. By 
unlocking the capability of these 
machines, users can easily switch 
between programs almost instantly 
Members of a workgroup can 
work together on an unlimited 
number of tasks. 

And finally every kind of pro- 
gram, from spreadsheets to elec- 
tronic mail to word processing, 
works in a common way. To the 
user, learning one is a quick step 
toward learning them all. To the 
corporate bottom line, it means 
far less valuable time and money 
are spent on training. 

But the real practicality of the 
graphical user interface comes 
to life when, inevitably, it appears 
on every computer screen, every- 
where. And networking becomes 
not only possible, but required 

m this competitive world. 

When you think about it, the 
goal Microsoft set in 1975 of see- 
ing a computer on every desk 
and in every home seems close 
at hand. Because, at Microsoft, 
our fierce = pai of technology 
comes with a promise to keep. 


Making it all make sense. 
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Jerry Pournelle answers questions about his column 
and related computer topics 


Keeping a Perspective on Viruses 
Dear Jerry, 

As a great admirer of your and Mr. Ni- 
wens's work, it saddens me to read of 
your exaggerated fear of viruses. I have 
been à sysop for several years on several 
different types of systems, ranging from 
an IBM PC AT to even 8-bit (a less repu- 
table computer type cannot be found) 
computer systems. My current system is 
an XT-class AT&T PC6300 with 60 
megabytes of drive space. 

As a sysop of а larger-scale system, I 
have many files going in and out of my 
system, both from users and from the 
international FidoNet mail network. А 
virus cannot be transmitted through a 
dongle (a hardware security device) 
while it is attached to a parallel port; it's 
unlikely that a virus can enter any kind of 
data that would affect the system mem- 
огу or disk drive(s). Virus transmission 
can be done with expansion cards, but 
not with copy-protection dongles. 

As a rule, public domain (shareware, 
what have you) programs are usually 
well tested and devoid of harmful infec- 
tious programs. If we get an upload from 
someone we don't know, and we don't 
recognize it, we don't run it to begin 
with. If the program is then downloaded 
іп another system of a user, and it proves 
to be harmful, it is then removed. 

Al one point, пту system was infected 
by a virus that allocated itself as bad sec- 
tors and was well beyond my reach to fix 
without reformatting my drive. I knew 
that it came from one of my users, but I 
didn't know who or what program it was. 
We can at times have hundreds of ar- 
chived files to sort through, and if we get 
hit, there's nothing you can do but delete 
files and start over. The virus's sole pur- 
pose, by the way, was to fragment my 
hard disk drive, one sector at a time. 

Viruses can come from amy source, 
truly enough. About your only clues are 
if à package comes from an unknown 
software house or user, contains no in- 
struction files (e.g., *.DOC or *. TXT,), 
is distributed under public domain pre- 
ceqxs, or is simply unsavory looking. Be- 
yond that, and aside from a detailed de- 


bug or analysis of the program, you 
cannot tell if you're in for trouble or not. 
Oddly enough, if a program is pirated, it 
is more often than not quite safe. Many 
piracy groups mean to do nothing more 
than distribute the "broken" software. In 
general, if the source is older than 21 
and/or is a relative or friend, vou should 
be safe with duplicates. 

If a program is in any way Suspicious, 
simply don't run it, or wipe it out. Also, 
programs from retail sources are usually 
reliable . . . most of the time. 

Lastly, beware of software that is 
packaged as public domain, shareware, 
and so on, that is actually a pirated ver- 
sion of a reputable . One example 
e a package called FIGHTER. ARC, 

was actually a cracked version of 
мы осі s Jet. АП evidence of the 
original company was wiped out and re- 
placed with notices of the program's 
“public domain" origin. I got this pack- 
from an upload from a user. I was 
lucky in thet FIGHTER was harmless, 
but I've seen what not-so-harmless ones 
have done to other sysops. 
Michael Kitchin 
Potomac, MD 


Well, ! wouldn't call it an exaggerated 
fear of viruses; I go whole days without 
thinking about them. Perhaps I did over- 
dramatize, y in the case of the 
dongles. I really consider dongles an un- 
likely source of virus infection. But 1 
don 't think it's impossible. 

As for my protection system, I won't 
run software af unknown origins on my 
primary system; and all my software is 
backed up on a WORM drive, so that if 
somehow I do get an infection, а disk re- 
format followed by a restoration from the 
WORM cures all. —lerry 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and із a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough. NH 03458, 
or on BIX as "jerryp." 
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Four ways to build 
better C programs... 
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Screen І/О manager. 
Features: sereen painter ~ virtual screens 
= data validation context sensitive help 
= unlimited screens © definable keys 
- & much more! 


C TOOLS 


PLUS 
$129 


Full featured function library. 
= For Microsoft C 5.0 and QuickC. 
Features: + TSR support ~ direct video access 
= NGA and EGA support © windows and 
menus = [05 memory allocation © interrupt 
service routines © & much more! 


C ASYNCH 
MANAGER 
$175 
Asynchronous communication manager. 
Features: ^ speeds to ІЗ ЭК baud 
= XON/XOFF protocol! = hardware 


handshaking = XModem file transfer = [/() 
buffers upto 64K © & much more! 


$129 
Full featured function library. 
For Borlands Turbo C. 
Features: = TSR support © direct video 
access ^ VGA and EGA support © windows 


and menus ^. DOS memory allocation 
= interrupt service routines © & much more! 


We're Blaise Compoling, manufacturers of high quality 
function libraries designed to reduce the Lime and technical 
expertise required for serious applications development. 

All of our packages include a comprehensive user refer 
ence manual with extensive examples, and sample programs. 

Satisfaction guaranteed or return within 30 days for a 
full refund. 

We have a full tine of produets for C and Pascal. For a 
free brochure or to order сай 


800-333-8087! 
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Correcting Word 4,075 Macro Delays 
Dear Jerry, 

Allan Fries's advice on Microsoft 
Word 4.0's macro delays (July) was not 
quite correct; the delays are longer the 
further from the top of the current page 
you are, and Word is not кешед. 
You could type all day and still be оп 
page 1. So to reduce response time, you 
simply repaginate the document. Unless 
you're ready to print, don't even verify 
the page breaks. You'll see the macros 


| wn | 2 
ALL MERCHANDISE SHIPPED IN FACTORY SEALED CARTONS. 100% GUARANTEED 
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react much faster than at the end of a long 
unrepaginated document. 

The delay, however, does need to be 
corrected by Microsoft, as does the fact 
that you can't view a simple list of 
macros and their hot keys—they're 
mixed up (in alphabetical order) with the 
rest of the glossary. Even so, as Mr. 
Fries says, Word 4.0 is the most elegant 
and versalile writing 1001 there is. 

Roberti E. Hawkins 
Greenville, MS 
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Thanks for the tip. f thoughr there was 
something odd about the way the macro 
delays happened. _ 

I'm not using Microsoft Word at the 
moment. It's a good editor with a lot of 
features, though, and f sure don't dis- 
courage anyone from using it. —lerry 


Found: Two Medical Dictionarles 
Dear Jerry, 

I noticed Michael Hanson's letter in- 
quiring about a medical dictionary 
(June), and I wanted to tell you about the 
dictionary I've been using. 

I'm a graduate student at the Univer- 
sity of Southern California, and I'm 
writing my dissertation on legal ethics. 
I've been using a legal dictionary with 
my IBM PC that has been very useful. 
The software is produced by R. A. Davis 
& Associates (520 South Marengo, Pasa- 
dena, CA 91101, (818) 794-6532). The 
version [ am using works on all ІВМ PCs 
and clones, and it is compatible with a 
large number of word ing Sys- 
tems. I understand that the company that 
wrote the package also has dictionaries 
available for medical, engineering, gen- 
eral sciences, and social science fields. 


Clifton V, Philpott 
Los Angeles, СА 
Thanks. —jerry 
Dear Jerry, 
Aiming a spelling checker at a medi- 


cal CD-ROM is a clever solution for pro- 
ducing a dictionary, as you said in your 
reply to Michael Hanson. However, an 
easier and possibly cheaper solution for 
those without the CD-ROM would be to 
buy Stedman's Medical Dictionary ($89) 
from Reference Software (330 Townsend 
St., San Francisco, CA 94107). 


Stephen Furlong 
Randolph, MA 
Thanks.—Jerry 
The Case for GOTOs 
Dear Jerry, 


I have a few comments to make on 
your column entitled ‘Transparent Con- 
versions? Hah!" : 

First, your decision to use trial-and- 
error techniques for the program conver- 
sion violates one of the cardinal princi- 
ples of software engineering. The reason 
people go to universities to study com- 
puter science instead of computer art is 
because you're supposed to use scientific 
techniques in computing, and the trial- 
and-error approach is definitely not one 
of them. It might be OK if you're con- 

conrinaed 


Choosing the Right ` 
Database Development / Lt 
System Just Got Easier. 


db VISTA II Delivers High Performance \ 


With No Hidden Costs. 


For database applications devel- 
opment, vou want a system with 
performance, portability, and full 
functionality at 4 competitive 
price. But there's more to it than 
that. The long term costs assoc- 
iated with extended development 
schedules, frequent maintenance, 
excessive royalties, or the inability 
to handle complex data relation- 
ships are often overlooked. These 
hidden costs can be quite a shock 
after you have made a commit- 
ment and are midway through 
application development, or 
worse yet, in production. 


With db VISTA Ш from Raima, 
there are no surprises. It provides 
powerful database capability with 
tremendous overall cost savings. 
The heart of the system is 

db VISTA, a high performance 
DBMS that uses B-tree indexing 
and the network database model 
file structure to minimize over- 
head and provide fast data access. 
Our SQL-based db QUERY 
provides a relational view of the 
network structure, without sacri- 
ficing performance. And 

db REVISE lets you easily 
redesign vour database. The 
entire db VISTA ПІ system is 
fault tolerant and complete source 
code is available. 


db VISTA ІН delivers 
continuous ngh perlormance 


db. VISTA lil. provides 
consistent development schedules 
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db VISTA: High Performance DEMS 
Multi-user 


Fast data access: B-trec indexing, network 
database model, virtual memory disk caching 
Multiple Database Access 

Referential integrity 

Aulamatrc recovery 

Record and file locking 

Database consistency check 

Easy-to-use interactive access programs 
Data Definition Language patterned after C 
db QUERY: SQL-based Query 

Relational interface to db VISTA databases 
Yields extraordinary | 

Build ad hoc queries & reports 

db REVISE: Database Restructure Program 
Redesign vour database 

Converts existing data to revised design 
Upgrade remote end user locations easily 
Add WKS Library for Lotus 1-2-3 

Fast C interface to Lotus, dBASE and others 
Operating Systems: VMS, ULTRIX, UNIX 
System V, BSD 4.2, SunOS, QNX, XENIX, 05/2, 
MSDOS, Macintosh, MS Windows 


| C Compilers: МАХ, UNIX, XENIX, SunOS, 


Microsoft, Lattice, TurboC, LightspeedC, MPW 


| LANs: NFS, 3Com, NetWare, LifeNet, Banyan. 
and any other MS-DOS Net BIOS-compatible 
LAN. AppleShare and network-independent 
versions also. 


C Programmers 
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6, 
Thousands of C prozratgmers іп 
over 50 countries wi ist have 
chosen Raima's db VISTA VI. 
Here are the reasons why: \ 


k, 


е Fast data access \ 

* Minimal data redundancy * 
е (C source code available | 
е Automatic recovery 

е Mulh-user support 

е Portable to VMS, UNIX, 
05/2, MS-DOS and 
Macintosh 

SOL-based relational query 
No royalties 

l'rofessional services 
Superior support 

Maybe it’s time that you checked 
out db VISTA Ш. Consider aif the 
costs. It could be the easiest choice 
you ever made. 


CALL: 


1-800-db-RAIMA 
(that’s 1-800-327-2462) 


Ask about the many other products 
and services Raima Corporation 
offers, including consulting, appli- 
cation development, and training. 
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werting four lines of code, but not for 
anything more. | 

Second, І agree with Bruce Tonkin's 
approach. In fact, that is the recom- 
mended style for interpretive BASIC. Ап 
understanding of the behavioral charac- 
teristics of interpreters and compilers 
wil] make this clear. 

Ап interpreter is a program that takes 
in each line of source code, converts it to 
machine code for the computer to under- 
stand, and executes it immediately. This 


process 15 repeated for each and every 
line of source code it encounters, irre- 
spective of how many times the line of 
code is encountered. This line-by-line 
interpretation results in slow program 
execution, since the computer spends 
more of its time interpreting rather than 
computing. One of the techniques of im- 
proving program performance is to use 
GOTOs wherever possible, instead of 
GOSUB-like commands when calling a 
module, since the latter require that the 


IF DESKTOP PUBLISHING 
WERE A BUICK, 
РСТЕХ WOULD BE 
A LAMBORGHINI. 


You'd expect us to say PC TEX is hot—so don't take our word for it. [n their 
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ics enormously flexible and offers complete control over the 
output of your printer... " 

And from PC MAGAZINE: “... PC TEX offers ample rewards. You can 
achieve incredible precision in formatting text, especially math- 


ematical expressions, ii 
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calling address be pushed into a stack 
and popped back after the execution of 
the module: GOTOs do not. 

А compiler, on the other hand, takes 
in the source program file, translates it 
into machine code once only, and creates 
an output object file that after linking is 
ready to execute. Program execution is 
fast, since the source code is translated 
only once, and the resultant module can 
be executed by the operating system as 
often as required without retranslation. 
Hence, GOSUB-like commands are 
preferable to GOTOs from the point of 
view of modularity and program 
readability. 

Third, I don't agree with either you ог 
Edsger Dijkstra that GOTOs are harm- 
ful. Careless use of GOTOs, yes; con- 
trolled use, no. In fact, for certain real- 
time applications in which procedure or 
subroutine call overheads are undesir- 
able, or even when you're trying to es- 
саре the structured consiructs due to a 
particular condition, СОТО» can be 
invaluable. 

There are certain taboos about GO- 
TOs, though. The main one is never to 
use a GOTO to pass control from one 
module or procedure into the middle of 
another. That will constitute what 15 
known as “pathological connection" and 
can indeed be harmful. 

GOTOs can be likened to very sharp 
knives. To say, “very sharp knives are 
dangerous, so don't use them" is the 
wrong admonition. The proper advice 
should be, “very sharp knives are dan- 
gerous, so use them with care.” 

Dogmatic use of the structured con- 
structs can be harmful. And structured 
programming does not mean GOTOless 
programming. Indeed, the key to suc- 
cessful computing is flexibility. 

Mobolaji E. Osunsanya 
Lagos, Nigeria 


Your letter brings back memories of the 
early days of my column, when GOTO 
was often—and vehemently—debated. 

My own view i5 that GOTO statements 
sometimes make things a lot easier, but 
the m is not the GOTO; it's ihe 
label to which the GOTO refers: When 
you're trying to analyze code and you 
can 1 figure out how the program goes io 
that label, you can go mildly nuts; then 
when you discover there are three differ- 
ent ways it can get there, И gets worse. 
Thus, when someone sends me а pro- 
gram, I really would prefer that it didn't 
have GOTO statements, 

On the other hand, I'm not above using 
them once in a while myself when I'm ina 
hurry and no one's looking. —Jerry 18 
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named тұ Chory Өз HORE A ҒӨБ? B PCM аза с аунау bom ie 


е l year W 


е includes IGM AT ralis, and cables. 
« SpeedStor or Ontrack large drive software. 


e Easy fo use POP-up Menus 
e Formatted, Partitioned 4 Tested. 


SIZE MODEL SPEED CAPACITY PRICE 


HH Seagate 57251 
HH Seagate ST251-1 
HH Toshia Orve МК124 
FH Seagate 574096 
ЕН Maxtor 1140 
FH — Maxtor 2190 


е intera 48006рч, $289 


with MNP 


External interne! T 
5239 5229 
Hayes ме, 


Designer VGA 5T2K 
Orchid VGA 256K 
Tiny Turbo 286 
Hamquest Н IMB 


MNP Love 4 error correction 


ele b 


80288 processor running @ 8/10 Mhz with 0 wait sira provides 
а Morton S! rating 0411 5 8 siais - Room ior 11508 and 3 half-height 
drives-220 watt power 3uppiy - clock! calendar - Choice of 1 2 or 
J 44MB floppy dibve-CGenune Weaten Серта comtwiation Hard 
Cred! opeey eontrodier -Amenc an made Maxiswitch 84 or 101 key 

- SAK RAM standart! expandable to TMD Award 
BOS: 1 year warranty - 30 day money back guarantee 


Complete systems with serial & printer ports: 


VGA Card А Mono Monitor $1295 Orchid Designer VGA Card & 
EGA Card & EGA Monitor $1495 МЕС Multtisync Il Monitor 
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31895 


è Printer tilly sofware 
* Serial and Parallel imerieces 
e 120 day TRW оп ste mamiawance 


e Sands ASCH! or word processing Мез 

9600bps $559 

s Prints on slardard dol-malrix or laser ponters d 
+ Sends/Recerves from алу Group J fax machine — 
+ Automated sending during low phone rate periods 

* Portable extemal plugs into PCIKXT/AT saria! port, 


4" Hand Scanner with HALO ОРЕ software 5269 


512К 
57495 


1.5MB 
81595 


strongest competitors" 
INFOWORLD October 5, 1987 Р 


— = 
m un 


E 


External 
$359 


Той Free 
800 722-AT-XT 
Сайтта 
805-373-7847 


* То order or gel oux 
^-, tree catalog call 
FAX 


MMC 
805-379-9345 


a No extra for Visa! Mastercard (AMEX 
e Prices mciude UPS surface shippmg 
e Federal Express just E 

е 30 Day Money Hack Guarantes 

e Corporate А Institutional PO s 
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| you want to talk computers.. 


ATARI COMPUTERS АМІСА SOFTWARE меро SYSTEMS 


BOOXL 64K Computer......... 64.99 | New Tek Inc. МЕС АРС-У Powermate .. . .2,399.00 
130XE 132K Computer....... 139.00 | Digi-View 20............... 149.00 | PC-TOO 80286 1.2MB, 512K. .699.00 | 
520ST-FM RGB/Color Syst. ...789.00 | Digi-Paint................... 44.99 i 
1040ST Color System .......... Сай | Sub-Logic Corp. 
SF1224 Color АЕТ қ Flight Simulator І............ 39.99 

| | Word Perfect Corp. 


Word Рәпәсі............... 199.00 


TOSHIBA 


|| T-1000 | 
Laptop $799 


| Atari 800XL & XF551 Disk 
Drive & Software $279 


includes: 800XL, 551 Drive, & Star Raiders, 


 OLYMPIA 
| NP-30 Mac 150 CPS 5339 


AST 

6-Pak Plus 576 Board 
Hot Shot 286 Accelerator 
Hercules 

Color Саға, 

Graphics Card Plus 

Intel 


ATARI ST SOFTWARE 


tsas. P €" Ft y) тоз щш ш в 
"mu ав m nuam Ww Ww а 
пиши B m" b а à тика wv X." WwW W тш 


шаң ааа а а а E 5 à à ана BMP РАТ | UR ҮНДЕРІ ЖЗА МЫР. .:5:,). а а „ . 


PC Ditto (ІВМ Emulation)...... 


Logical Connection 256K 


mM BOR OM d 3 Á я E 


peor 29.99 | Cut "Edge — 
знана ое РСА Ы, va | Quad386XT 80386 PC-Upgr. . 899.00 
Soft Logik Corp. BOOK Floppy External. ....... 189.00 | Video 7 һа 
ленд = Partner ........... 64.99 | Mirror Technologies Vega V.G.A. Adapter 
Timew BOOK Floppy External........ 199.00 | Zuckerboard 
Desktop Publisher............ 84.99 | Monitors Color Card w/Paralle! Port 
VIP Network ialties | 
Professional Gem ........... 119.00 | High Top FPD............. 1199.00 
Word Perfect Corp. | Cornerstone : 
Word Perfect..... eee eee 00 | SinglePage Display SE...... 899.00 | Ashton-Tate 
SinglePage Display il........ 999.00 | dBase 1+ ................ 399.00 
Sigma Designs Borland 
Laser View Display for Il... . 1,749.00 | Quattro ......... ....... .169.00 
Memory Upgrades 5th Generation 
ee ee ee LATET Dove Computer Fastback Plus ............... 89.99 
Мас Snap 25E ............. 469.00 | Fox Software 
— HR Scanners қы нее & Development ....219.00 
ee p ! 
е: ноза ео ьн | DN widr. Halo..... ...89.99 
Discovery Software mage ec 
Discovery МЕТІ” -00 | Hi-Res Buss Mouse .......... 99.00 


-am 
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Gold Disk Software ngo 
Pagesetter w/Text ed. | First Choice (Special) ...... 59.99 
Micro Illusions Word Perfect Corp. 


oe b 9 B M B ән и ө © у у} 


Word Perfect 5.0............ 229.00 


COMPUTER MAIL ORDER 
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| Amdek 
Video 210A pe ү j 
Video 410 12” A/G . 


Magnavox 

78М623 12" TTL Amber ...... 
CMB8505 14" RGB/Composite . 189.00 
СМ8515 14" RGB/Composite .269.00 
9CMO053 44" ЕСА........... 
9CMO82 14" VGA Display. . 

NEC 

GS-1400 14" Monochr. TTL . 

JC-1402 Multisync-ll ......... 
Packard Bell 

PB-1418F 14" Flat TTL A/G/W...... 
PB-1420CG 14" Mid-Res р 
PB-1422EG 14" Hi-Res EGA. . 369.00 
РВ-В426-М.) Uniscan Monitor . 399.00 
Princeton ж 

Мах-12 12" Amber...... 149.00 


Seiko 
CM-1430 14"VGA Display ... 


Magnavox CM 8762 


| 14” RGB/Comp. 9269 


DRIVES 


Atari 

AA314 05/00 ST Disk....... ; 
SHD204 20MB ST Hard Drive .619.00 
C.LTD (For Amiga) 
C.LTO 20MB (A2000) 


п чоъ ж аа а д 
2*5 Фо точ ә 
а аз л 434 


* t+ 7? з + ч ч 


Indus 
GT Disk Drive Atari XL/XE.... 
GTS-100 ST Drive . ....... 


+ 5 €-—9,* ө = че > т o ж 


= = 4 PP fF еже 


Hard Drive . ; 
В Hard/Drive . 629.00 


Supra 
Atan ST 30M 
Amiga 2000 


Evercom 2400 Baud External 


.649.00 


уои мап 


MODEMS 


Anchor 

6480 C64/128 1200 Baud ..... 
520 ST520/1040 1200 Baud . 
1200€ 1200 Baud Iniarnal..... 
Atari 

XMM301 XL/XE 300 Baud ..... 
SX-212 St Modem 
Avatex 

1200 Hc External ............ 
2400 External .............. 

Best Products 

2400 Baud % Card w/software 149.00 


Everex 
. 209.00 


Ww & 4 RB € " S NON э ! 


зч 1200 Baud 
External 


|| Hayes 
|| Smartmodem 300 Ext. ....... 159.00 
| Smartmodem 1200 Int........ 


Packard Bell 

1200 External ............... 
2400 External .............. 
Practical Peripherals 

1200 Baud internal. .......... 


| 2400 Baud Stand Alone 


Supra 

2400AT 2400 Baud Atari ..... 169 
U.S. Robotics 

Direct 1200 Baud Extemal.... 
Direct 2400 Baud Extemal.... 


DISKETTES 


Maxwell 
MD1-M 55/00 SY" ........... 8.49 
MD2-DM DS/DD 5%".......... 9.49 


| MF1-DDM 55/00 3"........ 
| MF2-DDM DS/DD 3%" 


" "o kt + 


ни... P V € i 


MD2D DS/DD 5%” 
MFD-1DD 55/00 3:5" ........ 
MFD-2DD DS/DD 312"........ 


In the U.S.A. and in api 


= 1-8 0( 


ƏР п 


to talk price. 


PRINTERS 


Atari 

ХОМ-121 Letter Quality XL-XE 209.00 
ХМ-М801 XL-XE Dot Matrix . . . 199.00 
ХМ-М804 ST Dot Matrix... ... 
Brother 


HR-20 22cps Daisywheel..... 
Citizen 

120D 120cps Dot Matrix...... қ 
Premier-35 35срв Daisywheel . 549.00 


bo я de ш к b ok ња 


ЕХ-1050 264cps, 132 col 
(О-500 180 cps, 24-wire........ 


?» uR n» ая 


= mw * y = ef 


*wob To Y * o 9d" 


-anp A » X 8B 3 4 э AME 
ъз > ee 4 box аэ + x а 


terest ч юш 
зинен 
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Okimate 20 color printer .... 
ML-182 180 cps, 80 col ...... 
ML-320 300 cps, 80 col ...... 


ML-390 24 wire, 270 cps ..... 


Epson LX-800 
150 CPS 
Dot Matrix 


Star Micronics 

NX-1000 140 cps, 80 col ..... 
NX-1000C C64/128 Interface . . 
NX-15 120 cps, 132 сой...... 
Toshiba 

P321-SL 216 cps, 24-wire .... 
P351-SX 300 cps, 24-wire .... 


27% 3. 89 С 
„2 ъ2 э тере 


Outside the U.S.A. call 717-327-9575, Fax "isa 
Educational, Governmental and Corporate O anizations call toll-free 1-800-221-4283 
CMO, 101 Reighard Ave., Sept 1 ی‎ ie РА 17701 Mann a а OLE 


POLICY: Add 3% (minimum $7 00) n and handling ym ane may —- addevonal aoe Personal — ------ checks require 3 weeks 

то clear. For laster delmery, use your Credit card or send cashier's check or bank money order. Credit cards are not charged until we ship. Penraytvana and 

Maryland residents add appropriMe sales tax. All prices are U.S.A. prices and are subject to change. and sii dems are subject to avesabikty. Delectrve software 

will ba replaced with the same Aem only. Hardware wil be replaced or repaired al our discretion wiltwn Ihe lemmas and limits of the manufacturer's warrenty 
compalibity 


. Ali sales are final and returned shupmaents are pueti to a reatoctung fee. We are not responsible lor туросгарѓис or photographer 
А112 


We cannot guarantee 
WTOS. 
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ASK BYTE 


Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing 


An EPROM Emulator 
Dear Steve, 

I am writing for two reasons. 

First, I have an EPROM board with its 
own operating system, but the "burn- 
test-debug-burn" cycle is a chore, and 
I'm losing EPROMs in the . Stu- 
art R. Ball's emulator ("Build the 
Emulo-8," April 1986) is almost the 
ideal solution; it emulates EPROMs from 
2716 up to 2764, but my needs are for 
271288 to 275125. 

Since Mr. Ball's article was published 
more than 2 years ago, I’m not sure that 
he is at the same , 80 I’m writing 
to yon. Could you tell me how you would 
modify his design to emulate a wider 
range of d р iae А the 
27512? Or you could 


come it. I would like to see the emulator 
do the following: 


e Emulate the full range of EPROMs 
currently on the market. 

* Provide a maximum of 64K bytes of 
RAM for socketed chips (e.g., eight 
62648). You shouldn't have to install the 
entire 64K bytes of memory. Regardless 
of what amount of memory you install, it 
would be mapped in a single, contiguous 
block. You would install the correct 
pumber of 6264s (eight, four, or two), 
depending on whether a 27512, 27256, 
or 27128 was being emulated. 

* Direct output to a specific 6264 RAM 
chip. A user-written assembly language 
program on the host computer would 
prompt for the number of 8K-byte blocks 
to be transferred. From the default start 
address, the program would transfer a 
block of data over the serial port. At the 
end of each block transfer, the emulator 
would switch to the next chip and down- 
load the next block until the designated 
number of blocks had been transferred. I 
foresee that, when debugging a ROMable 
development project, I could change а 
specific byte in а selected chip. In this 
way, I could download, test, return to the 
host, correct the error, and download 
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however many bytes were required to fix 
the bug. 

Undoubtedly, a BASIC version of the 
program Ші come from the Circuit 
Cellar. You could challenge BYTE read- 
ers to convert it to write their own in as- 
sembly language for the microcomputer 
of their choice. BYTE could publish the 
best of the kot, and the authors would 
place them in the public domain. 

Regarding my second question: Often, 


IN ASK BYTE, Steve Ciarcia, a computer con- 
sultant and electronics engineer, answers 
questions on апу area of microcomputing and 
his Circuit Cellar projects. The most repre- | 
sentative questions will be answered and pub- 
lished. Send your inquiry to 


Ask BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 


Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned, 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Егіс Albert, 
Tom Cantrell, Bill Curlew, Кеп Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 


І have read in the pages of BYTE and 
other computer periodicals that most 
knowiedgeable engineers agree that the 
MC68000 processor family is superior to 
the iAPX. Though the 68000's superior- 
ity is arguable, no one denies that its iin- 
car addressing is easier to pro- 
gram than the 30x86's segmented 


memory. 

Your Circuit Cellar designs usually 
use the latest chips, but I have yet to see 
one designed around a member of the 
MC68000 family. In recent years, you 
have given us ZAP (280), the SB180 
(HD64180 running Z-System), MPX-16 
(8088 running СР/М-86 and MS-DOS), 
and the ССАТ (POACH 80286 running 
MS-DOS). If there is a bias in favor of the 
Intel chips, piease tell us why. If not, it 


should be a challenge for you to design a 
68000-based computer. 
Basil Johnson 


Мереал, Ontario, Canada 


Stuart К. Ball's design can be readily 
modified to accommodate larger 
EPROMs. To emulate a 27512, vou need 
16 address lines; the published design 
has 12 driven by ІС2, a 4040 12-bit 
binary counter, and a 13th driven by half 


stage of IC2. The 
I6 address lines is to replac 
of IC9 with two 741,5393 (or similar— 
e.g., 74HC393, 74HCT393) dual binary 
counters. These counters are cascaded in 
such a fashion that the high-order output 
of one counter drives the input of the nex- 
higher counter. The 16 outputs of these 
counters become address lines, which 
can be buffered in the same way as the 
ones Shown in Mr. Ball's design. You 
should add another 7415244 package to 
the design in order to handle the extra 
lines. You could use multiplexers such as 
74L5157s in place of the 741.8244 pack- 
ages to allow control of RAM addresses 
from two sources. 

For the additional RAM, the simplest 
route would be to use two 43256 32К- 
byte by 8-bit chips. The A15 line low en- 
ables one RAM, and A15 high enables the 
other (you'll need an inverter here). 
Given the relatively low cost of 432565 
from sources such as Jameco and JDR 
(about $12), this approach makes consid- 
erable economic sense. A somewhat more 
complex approach, closer to your de- 
scription, would use а 7415138 decoder 
with select inputs that are driven by 
A13-A15. The eight outputs of the "138 
each enable а 6264 or similar SK-byte by 
&-bit RAM chip. 

A reasonable way to add address selec- 
tion to this design would be to replace the 
two 74L8393 counters with four 7415161 
presettable counters, with A-F readout 
thumbwheel switches to select the count, 
and a debounced push button activating 
the LOAD inputs of the counters to set the 
value selected onio the address lines. 

continued 
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T 


пе Choice is Clear. 


А KODAK COMPANY 


1-800-537-5324 


INTERACTIVE 
Systems Corporation 
2401 Colorado Avenue 
Santa Monica, CA 
90404 


Corie 93 on Reader Service Card 


Let Your Instruments 
Do The Talking" 


Talk to EM CES with 
DADISP-488. Use over 150 func- 
tions to display and analyze your 
waveforms, as Сыл typing a 


the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 


(617) 577-1133 


Ask about DADISP for ІВМ-РС/ХТ/АТ, 
DEC MicroVAX, HP9000, Masscomp 
$000, and Sun Workstations. For further 
information write DSP Development 
ion, One Kendall Square, 
Cambridge, MA 02139, (617) 577-183 
Mention this and recerve an 
Evaluanon Disk FREE. А $20 value. 


DSP 


Соны 
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With these simple modifications, you 
can extend Ball's design to the size you 
же and incorporate the features you 


"On to your second question. The Intel 
versus Motorola debate has been an end- 
less one. іп general, programmers seem 
to prefer the orthogonal z architecture af 
the 68000 series, although there are 
many less vocal programmers who like 
the 80x86 series best. The content of the 
debate is frequently misleading; for ex- 
ample, the 68000's virtue of linear mem- 
ory is eliminated when you use іле 68451 
or 68851 memory management units, 
since they segment or page memory. The 
net effect is like Intel, with extra hard- 
ware to get it. Thus, the 68000 series 
doesn 't always have linear memory. 

While f might, with unlimited re- 


| sources, be tempted to develop а 68000- 


series design, there are a number of rea- 
ions for not doing so in the real world. 
Engineers like myself tend to be more in- 
terested in hardware than software, and 
Ihe 68000 requires more attention Io soft- 
ware. Jo cover development costs, I 
would need to think in terms of commer- 
cial products. Products require support, 
and that means a knowl 
All these expenses would need to be 
covered by sales, and Motorola isn't 
doing all that well against Iniel in the vol- 
ume industrial markets that spell the dif- 
ference between success and bankruptcy. 

Additional reasons for going with Intel 
for designs like the CCAT include the rel- 
atively low cost of designing for MS-DOS 
as opposed to, for example, 05-9. Му 
staff is already experienced and familiar 
with the chips we work with; I have ac- 
cess to less expertise in the 68000 arena, 
and developing that expertise would re- 
quire resources best expended in other di- 
rections at the present time. The market 
outlook for a 68000 design із rather 
limited, and too many people fighting 
over too small a pie makes us all starve. 
wild icr hawever, there is an 

project based on the 68000 in 

Circuit Cellar INK. 

For two ways fo conver! 68000 designs 
to use 680205, see the June 20, 1985, and 
January 9, 1986, issues of EDN. —Steve 


r ve been trying for months to find an 
explanation for a Too Many Files Open 
message (rom the operating system while 
it's running а COM file from a Turbo 
Pascal source code. 

The boot disk has а CONFIG.SYS 
with the lines FILES $30 and BUF- 
FERSz30. The DOS manual doesn't 


say anything about how to fix this error, 

and for this particular application I need 

more than 15 files opened simultane- 

ously (15 is the maximum number of 
files I get before the message appears). 
Is there some way to fix this error? 

Santiago Lopez 

Tampico, Mexico 


Your Too Many Files Open problem is 
due to the limit DOS places on the num- 
ber of file handles that can be open at one 
lime. This limit is either the default 8 if 
you don't specify а different number іп 
your CONFIG. SYS file, the number you 
specify, or 20—whichever is smaller. In 
other words, you cannot have more than 
15 files open at one time in any version 
earlier than DOS 3. 3, no matter what you 
put into the CONFIG. SYS file. 

Now, why only 15? Weil, DOS takes 
the first five for the DOS devices atdin 
(keyboard), atdout (screen), stdprn, 
stderr, and aux or сош1. This leaves 15 
handles for you 

It is possible to open more files using 
DOS versions earlier than 3. 3 by building 
your own file control blocks. See the IBM 
DOS technical reference manual for de- 
tails on this method of opening files. This 
is complicated using Turbo Pascal, bur I 
believe it is possible. 

if you can run DOS 3.3, you can in- 
crease the number of allowable handles 
for your program by using DOS function 
67H (set handle count). You'll still have 
fo set the FILES statement іп CON- 
FIG.SYS to allow the larger number of 
handles. Again, see the [BM DOS 3.3 
technical reference manual for details. 

Ihe more common method of getting 
around this problem is to open files when 
needed and close them when they're nor 
іп use. Remember that when opening a 
file to write to it, you will need to open the 
file in append mode to prevent losing ail 
previously written data. —Steve 


The Mysterious Vanishing Graphics 
Dear Steve, 

I am a Spanish computer enthusiast. ] 
have an old Commodore-64 and a Sin- 
clair Spectrum. I think [ understand 
these machines well, so 1 decided to ас- 
quire an IBM PC compatible, and I 
bought Commodore's РС 10-П, Then 
some friends sent me some programs, 
two of which were Summer Games and 
Winter Games. 

That's when the problem started: I 
have to reset my PC to run the games, be- 
cause the program starts at sector 0. In 
other PC compatibles, the games work 
right, but when I tried to run them on my 

continued 


We've iy cians ge Д and unattended, you can just set it, Let Tallgrass start backing you up. 
of tine аяды and forget it. Call 1-SCOTAL- GRAS. Or write to: 
ete Jouve gan Bl. a compal- Best of all. we stand behind Tallgrass Technologies, Inc. 
к п 11100 West 82nd St. 
our products with the industry's Overland Park, KS 66214 


"more people are ask V/A TALLGRASS 
Вірах пэ because the competes ЩЩ TECHNOLOGIES 


When 45 worth saving, it’s worth Tolignass 


Since all operations are automatic 


TEM "йры "есепт іс. HF" а pomi ca muet Di مک امھ کا‎ Ыы ата, 7 und “Vit ҒЫР” de танаға of Әнін Cur. teur 
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Never buy another ribbon! 
with МасіпКег” 


over 100,000 sold 


Universal Cartridge Macinker $68.50 азы or Epson Macinker $42.00 


Eliminate expensive ribbon replacement 

with the famous Macinker. The Universal New 
Cartridge Macinker ($68.50) will re-ink 
most cartridges witn the appropriate 
adaptor. The Universal Spool Macinker | 
will re-ink all spools. Operation is ve 
simple & automatic. Our extra dark, lubn- 
cated ink yields better than new printout 
quality and its cooling effect extends 
print-head lile. New ink dispenser en- 
sures precise ink metering. Average num- 
ber of re-inkings/cartridge is 60-100 а! an 
average cost of Scents/re-inking. We al- 
| 50 have dedicated Macinkers for special 


$299.00 


Band Printer Macinker 


| cartridges. All Macinkars, with appropriate Multicolor Adaptor can re-ink multicolor | 


cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different colors: 
red, green, blue, yellow, pape: brown, orange, gold and silver. Our Customers 
range from individuals to Fortune 500 Corporations. Іп 1952 we pioneered re-ink- 
ing technology and are dedicated to its development. We have а complete range 
of accessones, heat-transfer re-inking adaptors, special inks and cartridges. 


Universal Cartridge Macinker 68.50 

арои өте ры any prs .00 Sak TOI ерин, 
marngewriter acinker m 

Epson Macinker mod 271EP ....................... 42.00 Special Offer 
Universal Spool Maclinker ................“рчəчч“ 68.50 | Just say, "1 sew H in Бу anó get a 
Heat Transfer Adaptor ................................. 40.00 

Extra Ink bottle 3.00 pint 


All Macinkers delivered with bottle of Ink, ink 
mater, reservoir, reservoir cover. 

Black, uninked, colored, | cartridges 
avaliable. Best ribbon quality at lowest costs. 


Let us configure the most economic & efficient buffer sel-up when using lwo print- 


ers wilh one computer or two computers and two printers. We have the most com- 
plete range of buffers, converters, switches, cables & custom cables. Award win 
ning Proteus switches manually or by software between 2 printers. Memory is au- 
такау partitioned & both printers can print simultaneously. 

UG-411, 1 comp. / 1 printer бак 160.00 


UG-402 2 comp. / 2 printers 
IPROTEUS, 1 comp. / 2 printers 


UG-403 4 comp. / 2 printers 

UG-408 4 comp. 4 printers iir 
UG-412 Serial buffer card 1 MEG .............. 
CBL-715 Univ. ser-par-ser converter 
CBL-705 Ser-par converter a 
Autascanning switches (4 to 1) 


Satisfacton оғ 30 day refund on all products - Immediate shipment - Major credit cards 
Computer Friends, Inc. Order Toll Free 1-800-547-3303 


14250 NW Science Park Dr. in on (503)626-2291 
Portland OR 97229 fax (503)643- telex 4949559 CF 
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j free mousepaed with ary order >$60.00.| 
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Commodore, I couldn't see апу graph- 
ics, because I must run VSET before 
working in graphics mode (when you re- 
set the PC 10-11, it sets itself up in text 
mode). 

What can I do to set the advanced 
graphics adapter to remain in emulation 
text mode? There should be a way to do 
it, perhaps by changing the reset routine. 

I have a second question. 1 would like 
to send tones down a wire—the telephone 
line, for example—and I'd like to choose 
those tones from those shown in table ]. 
The tones work in the U.S. systems, and 
I believe they work here in Spain as well. 
They must be within 30 Hz of the fre- 
quencies I've shown and should have dis- 
tortion of less than ] percent. What 


equipment should 1 use? 
Jordi Roca Mas 
Tarragona, Spain 
Table 1: List of requested 
| frequencies. 
Tone Number frequency 
1 2600 Hz 
| 2 1740 & 1980 Hz 
3 1850 å 1980 Hz 
4 1380 & 1500 Hz 
5 1380 & 1620 Hz 
| 5 1500 & 1620 Hz 
| 7 1380 & 1740 Hz 
| В 1500 & 1740 Hz 
9 1620 & 1740 Hz 
10 1380 & 1860 Hz 
11 1500 & 1860 Hz 
12 1620 & 1860 Hz 
13 1740 & 1860 Hz 


There are often variations in the way 
similar computers function, and DOS is 
often "customized" by manufacturers; 
these differences and changes can create 
problems. There is no certainty, but you 
can probably solve your problems with 
the Commodore graphics adapter display 
modes by using the MS-DOS mode com- 
mand. You can issue the appropriate 
commands from the or ina 
batch file (see table 2). Check the MS- 
DOS manuals for more information. 

You can find information оп DTMF 
tone encoding/decoding in the December 
198! Circuit Cellar, which can also be 
found in volume П of the reprints under 
the same title published by BYTE books. 
National Semiconductor's 1982 Linear 
Data book contains specifications and 

continued 
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i Prints 6 types of inquiry reports Saturdays 9:00 a.m. to 5:00 p.m. 
a Prints any type of pin- check & updates vour Or send check or money order 
records automatically payable to Parsons Technology. 


© Prints general ledger & accountants trial balance 

m Handles up to 999 accounts & 100,000 transactions a 
vear with its fast financial data base 

8 Estimates your 1988 personal income tax 


Vora vCoc 1 5.0 requires ап IBM or compatible computer, 256K 
or more RAM, DOS 2.0 or higher, 2 disk drives (ос a hard disk} 
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DAZZLING PERFORMANCE. 


'286 HARD DRIVE 


As high ав 20MHz! азс performance is yours with 
one of these high performance full size ZEOS 986 Systems, 


Each comes complete with our standard features іпсіні- 
ing drives, monitor, high speed controller, etc. Our full 
size case features room Юг up to 5 halF-high drives, two of 
which are internal. Incredible values. 


a 286/12 —Complete 12 MHz System with 512K of Zero- 
Wait RAM, High Speed 32MB Hard Drive and all the 
standard ZEOS goodies. ONLY $1395.00 


a286/ Ar rs wem 16MHz system with ІМВ RAM оп 
board and High Speed 32MB Hard Drive. Faster than a 
386 16MHz when running 16-bit software! 

ONLY $1895.00 

и 285/20 —At 20MHz, it's the fastest. Complete with our 
32 MB, High Speed Hard Drive and IMB RAM. This is 
what Dazzling Speed is all about. ONLY $2095.00 


COMPLETE 12MHz '286 E 
WITH 32MB HARD DRIVE 


ONLY $1295.0 00 


= 80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable. 
в Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

a 32MB Hard Drive, 1.2MB Floppy Drive. 

a Litra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

a High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

a ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
п Serial and Parallel Printer Ports. 

8 Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz. 

= Space Saver Case with Security Lock, LED indicators. 


DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 


INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yes, Because your ZEOS com- We dont just say it. We 
you can! puter comes to you factory guarantee it. That's why 


We've proven it to thou- direct, fully assembled, your new ZEOS system 
sands and we would like to | burned-in and tested in our comes with a Full One Year 
prove it to you. ZEOS' sys- own laboratories. Every Limited Warranty and our 
tems аге sold complete, ready system is built to order. 30 day Full Refund Satis- 
to plug in and fly right out Custom built actually right faction Guarantee. 
of the box. And the quality фо your own specifications. So pick out your dream 
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COMPLETE qo ie ашкы 


WITH 32МВ 


(20MHz add $500) 

= Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

в [Hof RAM Expandable to 16MB. 

в 32MB, High Speed Hard Drive, 1.2MB floppy drive. 

и Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

е High Res 12" Amber Display with Tilt and Swivel Base. 


INCREDIBLE PRICES. 


COMPLETE '386 VERTICAL SYSTEM. 
64MB DRIVE! 


ONLY $2995.00 

(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

п 64KB Zero-Wait CACHE using 64K of SRAM. 

в ІМВ of 32-bit RAM system expandable up to 16MB, 
= 65MB High Speed Seagate Hard Drive. 

a 80287 and 80387 optional. 

а Heavy Duty Vertical Case. 

Call about our new 25MHz systems. Now Shipping! 


Compatible graphics cont roller. 

в 101 Key ZEOS Tactile Click keyboard. 

= Serial and Parallel/Printer Ports. 

a Clock/ Calendar with Battery Backup. 

= 2-32, 4-16 and 2-8 bit slots. 

и 80287 and 80387 support. 

machine and order it now without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling ш EGA/VGA Upgrades. 800-423-5891 
performance and incredible 14" EGA color monitor БАХ leat Га БАЛАНДЫ, 

prices await you. Guaran- with EGA card, add $495. ыа; NW St Раё MN 5512 

teed, Order now by calling 14" VGA system, add aL MastrCand, VISA алі COD 
800-423-5891. only $695 — 

Other ZEOS Options = High Capacity Drives. 

Include: Many other drives and | 
п Basic Configurations: tions are available. Call Toll | 
Call for prices on systems Free for details, 800-423-5891 | 
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If it's all out warfare 

in today's software 
marketplace, you'd better 
have the best weapons. 


Phar Lap 386 
development tools. 
The best weapons. 


Phar Lap 80386 development tools let you take full advantage of 386 protected 
mode architecture. You can break the 640K limit in the language of your choice; 
C, Fortran, Pascal, or Assembler. 

For fast compact code, use 3861 ASM, our full-featured 80386 assembler that's 
upwardly compatible with the MASM* 8086 assembler. Existing DOS and main- 
frame applications written in а high level language are easily ported by recom- 
piling. 3861 LINK.our 32-bit native mode linker, puls il all together. 

gging is made easy too. With our 386 symbolic debugger you can debug 
lications written in assembler or any high level language. Bes! of all, with 
Phar Lap's 3861 DOS-Extender* you сап run your nalive mode program on any 
386-based PC running MS-DOS*. And you have full access to DOS system serv- 
ices through INT 21. 


NO COMPATIBILITY PROBLEMS 


Phar Lap 5 tools are compatible 
with the industry's ЛЕ Nd 
tems: DESKPRO 386" IBM Model 
BÛ" accelerator boards such as 
Intel's Inboard* 386 and 386 allows you to embed 386! DOS- 
clones. Not only will your new Extender in your application so 
applications be compatible yonr customers can run il оп апу 
with the leading systems, they'll G-based PC. Just one payment 
тип alongside all other DOS and you unlock the enlire DOS 
applications. market. We don'l believe in a 

software tax on every sale, 


Don't wail for 05/3, get a jump on the competition today. 
Choose your weapons now. 


$495 336! А5МЛІМК — P 
includes 386 assembler, linker, 
MINIBUG debugger and 3861D05-Extender 

5895 MetaWare 80386 High С” compiler 

5895 MetaWare 80386 Professional 
Pascal* compiler 

$595 MicroWay NDP Fortran-386* 
compiler 

$195 386! DEBUG symbolic debugger 


NO ROYALTY PAYMENTS 

Once your 386 application is 
complete, all vou pay is a low 
one-time fee to license 386| DOS. 
Extender for redistribution. This 


(817) 881-1510 


60 Aberdeen Avenue, Cambridge, MA 02138 МБ 
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Table 2: Mode command syntax. 
| Command Description 

MODE CO80 Sets hi-res graphics, 
color enabled 

MODE CO40 — Setsio-res graphics, 
color enabled 

MODE BWB80 . Sets hi-res, color 
cksabled 

MODE BW40 — Seis lores, color 
disabled 


applications information for several per- 
tinent ICs. 

For information relating specifically to 
Ihe Spanish phone systern, Га suggest vis- 
iting a technical or university library and 
researching the appropriate CCITT com- 
munications standards. — ече 


Gotta Get That RAM 
Dear Steve, 

Many of us are looking at buying 
RAM chips on the open market io fill in 
a variety of boards and projects that come 
with that little "OK installed" note. 
However, there is often a question of 
speed to consider. 

Could you give me some idea of the 
upper limits of the clock speeds that can 
safely be run with the 150-nanosecond, 
120-ns, and 100-ns RAM chips? I'd also 
appreciate general notes about any “got- 
chas" that might be hiding іп the bushes 
for us novices, and any ideas about the 
future of RAM chip speeds. 

I noticed that some of the 20-MHz 
80386 machines (like the new AST) say 
they have 13 megabytes of RAM thal use 
one wait state and 64K bytes of cache 
memory that has no wait states. How fast 
does cache RAM have to be, or are there 
other considerations besides RAM 
speed? 

Jeffrey Kutz 
Los Angeles, СА 


The maximum access time for 2164A 
memory chips running with an 8086 pro- 
cessor at zero wait states is given in the 
Intel memory components handbook as 
shown in table 3. The 12-MHz point is 
extrapolaied from the Iniel data. The 
handbook also shows a sample design 
using 150-ns chips with an 8086 а 10 
MHz. 

These times are probably optimized, in 
that there are likely to be some timing de- 
lays due to hardware design that are not 
accounted for in the Intel calculations. 

continued 
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Table 3; Maximum memory | 
access times with associated CPU 
clock speeds. 


(MHz) (па) 

| 5 313 
| 8 173 
10 138 

12 117 


In a more conservative vein, IBM used 
250-ns chips with zero wait states for nor- 
mal memory access bur one май state 
when direct memory access (DMA) is in 
use at 4.77 MHz. Table 3 would lead you 
to believe that you don't need the wait 
state with chips that fast; indeed, some 
people have run IBM PCs at around 7 
MHz with speed-up kits. 

The AST Premium/286 is also a little 
conservative compared io the table. П 
uses 100-ns chips at 10 MHz with no wait 
states іл the "Fast RAM” slots and one 
wail state in normal AT-style expansion 
slots. The AST Fast RAM slots contain a 
special connector to a bus with direct ac- 
cess ro the CPU. The table indicates that 
120-ns RAM is fast enough for this ma- 
chine, but it seems AST thinks differently. 

ft probably pays to be a little conserva- 
tive with memory speed, and a practical 
limit for a zero-wail system probably is 
100-п chips at 10 MHz, possibly pushing 
lo 12 MHz with a very well-made bus and 
some risk of errors. If one wait state is 
used, 120-ns chips should be okay at 12 
MHz. 

The 20-MHz 80386 machines with 
zero-wuüi сасһе RAM use static RAM 
with access times around 55 ns. which ts 
consistent with the table. There are tim- 
ing " ons other than access time 
in designing a memory system, bur for es- 
timating, this із good enough. —Steve 


Pinning Down a Bug 
Dear Steve, 

Three months ago, I bought ап [BM 
PC AT board from JDR Microdevices. 
The system is supposed to work fine at 6 
or 8 MHz with one wait state, but since 
the ме beginnjag I have had I/O problems 

the retailer has not been able to 
желді 


Once I've done more than 20 or 40 disk 
writes, the system crashes completely 
with a message, RAM parity error... 
Offending segment 0000, It doesn't 
happen with a disk read. The BIOS is is- 


sued by Award. Otherwise, the sysiem is 
running fine. I checked the disk control- 
ler by exchanging it with another, but I 
had the same problem, so I suppose it is 
coming from the same motherboard. 
How can I determine the cause? 
Philippe Wetterwald 
Amber, РА 


Exchanging the disk controller pins 
down the problem іс two areas: It's either 
ine system board memory or the interface 
between the system board and the disk 
controller, which is usually a timing 


The timing for memory operations dif- 
fers depending on whether the processor 
is reading instructions, reading data, or 
performing a DMA operation. In the ІВМ 
РС AT, the hard disk doesn't use DMA, 
so there's actually less trouble with thai 
than with a floppy disk. You don't say 
which sort of disk усы те using, but РИ 
bet its a floppy disk. 

I suspect that one of the RAM chips in 
the high-order addresses is "soft" and 
has a slightly slower timing than the rest. 
it works OK under normal reads and 
writes, but foils under the DMA timing. 
Here's how to track it down. 

Your board uses 256K-byte dynamic 
RAMs, so there are four banks of nine 
chips each. If you don't have a full mega- 
byte of RAM, there will be one or two 
empty rows; the problem isn't coming 
from those unless there's a software bug 
that iries to read from memory that 
doesn't exist. 

ГИ assume that you've got a megabyte 
of RAM, with ali four banks full. Ser the 
configuration so ther you've got only 
512K bytes of RAM defined, then remove 
the top two banks. See if the problem: still 
occurs, if it doesn't, the bad chip is in one 
of the two banks on your desk. 

ff it still happens, swap one of the 
banks on the system board for one that 
you removed, and try again. If it still hap- 
pens, replace the other system board 
bank. If that doesn't fix it, you need more 
help than a letter can provide. 

Assuming that you've pinned the bug 
down to one bank of RAM, replace it. 
Don't try іс isolate it to a single chip— 
buy nine more chips and replace the 
whole bank. You'll have eight spare chips 
(and one dud that you'll have to sort out 
later) in case a RAM chip dies later on. 

If you can I pin it down toa single bank 

, there тау be two or more slow 
chips in the lot. Check to make sure that 
the speed rating бле number after the 
dash in the part number) is the same for 
ali rhe chips: If one or two are different, 
those are the troublemakers. —Steve m 
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Les! the Phenomenal VGAWONDER does it all at ІВМ Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% ІВМ HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MUETT- 
FREQUENCY MONITORS. Although these features аге expected from 


ATI they are NOT AVAILABLE from other manufacturers. EGA on all без | 
monitors including RGB & TTE means a perfect card for Technology you can Trust. 
networks. MOUSE ON BOARD! ATI built the mouse right карар... -- 


in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 
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BOOK REVIEWS 


The Science 


of Fractal Images 
Edited by 

Heinz-Otto Peitgen 

and Deitmar Saupe 


Springer-Verlag, New York: 
1988, 312 pages, $34 


Reviewed by Eric Bobinsky 


ractals are undeniably be- 

coming an important part 
of our high-tech world, quick- 
ly gaining ground in areas as 
diverse as pattern recognition, 
plasma physics, data compres- 
sión, and cell physiology, as 
well as in their established 
place in computer graphics. 
The professional program- 
mers, enpineers, scientists, 
and educators who will be ex- 
pected to deal with them must 
learn what they are and how to 
use them. Fortunately, the last 
2 years have seen the publica- 
tion of several excellent books 
on fractals. The latest and per- 
haps most distinguished addi- 
tion to this collection is 
Springer-Verlag's The Sci- 
ence of Fractal Images, edited 
by Heinz-Otto Peitgen and 
Deitmar Saupe. 

Based on the notes of a very 
good intensive short course 
presented at SIGGRAPH "87, 
Fractal Images is written by 
six authors whose names con- 
stitute а Who's Who of some 
of the world's top fractal 
researchers. 

Following an amusing fore- 
word by Benoit Mandelbrot, 
the book contains five lengthy 
and expertly presented chap- 
ters on producing fractal im- 
agery: "Fractals in Nature: 
From Characterization to 
Simulation" by Richard Voss, 
"Algorithms for Random 
Fractals" by Dietmar Saupe, 
"Fractal Patterns Arising in 
Chaotic Dynamical Systems" 
by Robert Devaney, and 
“Fractal Modelling of Real 
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Sud И 


World Images” by Michael 
Barnsley. Three appendixes 
cover additional details, and a 
fourth, written by photogra- 
pher Michael McGuire, is an 
intriguing look at the aesthet- 


ics of fractal imagery, with the 
added pleasant surprise of 
nine photographs by Ansel 
Adams. 

As was true with Рейреп 5 
earlier book, The Beauty of 


Using QuickBASIC 4 
Unix Programming: Methods and Tools 

Арун Good Меп from нас | , 
іп te arc кет Аш adt 
Artificial Intelligence and Human Learning 


Fractals (for a review, see the 
May 1987 BYTE), this work 
contains a wealth of beauti- 
fully reproduced color plates 
and numerous black-and- 
white images. 

The book contains many 
pseudocoded algorithms and 
is aimed at the professional 
who intends to produce and 
use fractal images in his or ber 
work. The level of mathemati- 
cal sophistication is fairly 
high, and it would not be un- 
reasonable to assume that the 
reader has some knowledge of 
digital signal processing (or at 
least basic Fourier transforms 
and spectral analysis), basic 
probability theory and some 
statistical mechanics, affine 
transformations, and perhaps 
basic theory of dynamical sys- 
tems, with a little real or com- 
plex analysis thrown in for 
good measure. 

This book is not for the 
mathematically faint of heart, 
butit will be accessible to most 
college graduates with a sci- 
ence or engineering degree of 
some kind. In addition, the 
text is so clearly written and so 
casy to follow that even read- 
ers without knowledge of a 
particular specialty should be 
able to follow the arguments 
by their context alone. 

The Science of Fracial 
Images will no doubt be used 
as a textbook, a programming 
sourcebook, and, perhaps, a 
coffee-table conversation 
piece, but it will also prove in- 
valuable in helping guide a 
generation of researchers in 
many diverse fields into a new 
and provocative area of the 
imagination. Fractal geome- 
uy may become as fundamen- 
tal a tool as calculus, which 
made it possible for us 10 reach 
the planets. As Mandelbrot 
exhorts in his foreword, "Let 
us al! pay to the book the high 
compliment of promptly mak- 
ing it quite obsolete.” 

Continued 
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Quality 


Was Never 


Priced So Low! 


2400 bps 


р 2400 / 1200 / 300 bps 


MODEM 


ONLY 


MADE IN USA 


5 Year Parts and Labor Warranty 
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BRIEFLY NOTED 


Using Quick BASIC 4 by Phil 
Feldman and Тот Rugg, Que 
Corp., Carmel, CA: 1988, 
713 pages, $19. 95, Every time 
а software product undergoes 
a substantial revision, new 
books about that new version 
invariably appear. Often these 
books—presumably like the 
product itself—get better, and 
bigger, than previous similar 
versions. Later versions can 
build on earlier efforts. 

With books about software, 
there are two approaches. The 
author can create a compre- 
hensive volume that contains 
something for everyone; this 
tactic usually also means there 
will be some text everyone will 
skip. Alternatively, the author 
can focus on some subset of the 
software to provide a rich in- 
formation resource for people 
with special needs; this limits 
the book's potential audience. 

Publishers often use the 
first approach in hopes of sell- 


ing the greatest possible num- 
ber of books. Readers must 


then decide if they want to 
spend the cover price to ac- 

ire some information that 
they'll use, 

Using QuickBASIC 4 uses 
the comprehensive approach. 
But the book is intelligently 
broken into four segments, 
each of which might be useful 
to different groups of readers. 
The segments cover the funda- 
mentals of the software, such 
as loading and running the 
QuickBASIC environment; in- 


vanced pro 
101- D QuickBA SIC refer- 


"The first section provides a 
rich overview of QuickBASIC, 
including some excellent ma- 
terial on the differences be- 
tween BASICA/GW BASIC and 
QuickBASIC. This material 
makes the section valuable for 
the person making the switch 
from the old to the new version 
of Microsoft BASIC. The sec- 
tion also provides a chapter 
called “Up and Running in 
Teo Minutes,” which will help 
the person familiar with his or 
her machine and general 


BASIC programming princi- 
ples get started quickly. 
The second section covers 
ing fundamentals, 
including an excellent treat- 
ment of handling disk files. 
When 1 first learned BASIC, 
disk I/O routines were the 
hardest part of the language to 
understand. But this book's 
explanations, along with sim- 
ple but useful sample code, il- 
lustrates the key principles 


y. 

The Advanced Program- 
ming section deals with func- 
tions, subprograms, and 
QuickBASIC modules. [t also 
has a good chapter on memory 
management and some excel- 
lent materia} on invoking MS- 
DOS and ROM BIOS inter- 
rupts from your QuickBASIC 
programs. 

As an experienced Quick- 
BASIC programmer, I found 
the last two sections of this 
book very useful. For a new- 
comer to QuickBASIC, this 
book would suffice both to get 
you started and as a reference 
for many months to come. 

—G. Michael Vose 


Unix Programming: Meth- 
ods and Tools Бу James F. 


Peters ШІ, Harcourt Brace 
Jovanovich, New York: 1986, 
447 pages, $25. James Peters, 
a Ph.D. computer science stu- 
dent at Kansas State Univer- 
sity, is the author of a book de- 
signed specifically as a 
thorough and elementary pre- 
sentation of the use of Unix 
System V. The beauty of Unix 
Programming: Methods and 
Tools is in its pedagogy. Each 
chapter begins with amusing 
and relevant quotations from 
computer scientists and à 
series of "aims" clarifying 
the topics covered. At the end 
of each chapter is a summary, 
а review quiz, and a reading 
list. 

Peters sprinkles numerous 
examples throughout the 
book, and all of them have 
been tested under generic 
Unix System V and Xenix. 
Rather than treating many 
Unix topics superficially, Pe- 
ters focuses on the Bourne 

continued 
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guages, is available at the touch of a key With 
INCRA you go from program entry and editing to 
debugging instantly because tha ІМСҢА assem- 
bler is INCREMENTAL It updates the executable 
code as soon 85 you change the source ~ in 
milisaconds. And the powerful INCRA debug 
window is always available at the push of a 
key to tace through the program. If you find а 
mistake, just füp to the editor and correct it, 
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The INCRA editor checks your assemblor 
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the macro сай, and the macro will immediately 
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If youre a serious programmer working with 
assembler, INCRAS power and speed will make 
your ife easier. If youre just leaming assem- 
bier, INCRAS ease of use will make it exciting 
and fun! 

If you've always thought of assembler pro- 
gramming as slow, time-consuming, compli- 
cated and tedious, wart til you get your hands 
on INCRA. You'll be saying assembler develop- 
ment with INCRA is Fast... $180% 
Efficient... FUN! ча 
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Fuera da the tool ѓо use, 
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1987, 227 pages, 


BOOK REVIEWS 


shell, the C shell, sed, and 
awk. He also presents common 


| user commands and the two 


most common Unix editors, 
ed and vi. 

Unix Programming is one of 
the few books 1 have seen that 
would be an excellent self- 
teaching guide for beginners. 
Access to а computer running 
Unix System V is almost es- 
sential, even though the book 
goes further than most in 
showing and explaining out- 
put. It does not, as the title 
might lead vou to expect, teach 
amything about programming 
in C. Programs are written in 
the shell command language 
and awk. It is an excellent in- 
troduction to the methods and 


| tools of Unix. —Jason Levitr 


А Few Good Men from Unl- 


£9.95, 
Author David E. Lundstrom 
recalls a time when the physi- 
cal impressiveness of com- 
puters matched their elec- 
tronic sophistication. 

The title of this book is mis- 
leading, for it is not really 
about the early Univac com- 
puters: It begins after the Uni- 
vac I and only briefly de- 
scribes the construction of the 
Univac IT. Lundstrom concen- 
trates primarily on the forma- 
tion and rise of Control Data 
Corp. out of the Univac divi- 
sion of Sperry Rand. He 
writes from first-hand knowl- 


The early chapters are rich 
with interesting anecdotes 


| aboutearly computers: central 


processing units with “hall- 


| ways" inside for access by en- 


gineers, massive disk drives 
whose spinning platters 
created eerie winds in the 
computer room, and the early 
exploits of Seymour Cray, 
CDC's hotshot designer who 
eventually left to form Cray 
Research and build super- 
computers. We get a fascinat- 
ing portrait of life in the Stone 
Age of the computer era, when 


each computer cost millions of 


dollars and Minneapolis/St. 
Paul (hame to both Univac and 


CDC) was the Silicon Valley 
of the Midwest. 

The strongest section in А 
Few Good Men is Lundstrom' s 
description of a computerized 
radar-tracking system devel- 
oped by Univac for the Navy. 
The Naval Tactical Data Sys- 
tem (NTDS) seems to be an 
early of the con- 
troversial AEGIS system, and 
it is notable for its innovation 
and sophistication. 

The late 1950s were excit- 
ing times; large computers 
were being transistorized and 
coming into their own, and 
new applications like the 
NTDSGS were arising every day. 
What the early 1980s were to 
personal computers, this era 
was to mainframes: a period 
of unprecedented technical 
progress that was driving a 
young industry into exploding 
markets. 


Unfortunately, Lund- 
strom's story seems to follow a 
course similar to that of CDC. 
It progresses from the compact 
and technically interesting 
world of computer design to 
the slow and bureaucratic 
realm of corporate planning 
and politics 
The latter half of the book 
portrays mostly minor devel- 
opments in peripheral tech- 
nology and loses its technical 
imeresi, largely, I think, due 
to Lundstrom's career change 
from engineering to market- 
ing. The final chapters con- 
cern mostly salespeople and 
their stories, even recounting 
in detail CDC employees’ va- 
cations in Acapulco. 

In a sense, the shift in focus 
of the book is appropriate, ifa 
little disappointing, since it il- 
lustrates the evolution of a 
typical computer company 
from an exciting technical 
start-up to a clumsy technoc- 
racy. Apple, take note! 

—David A. Mindell 


The Electronic Sweatshop by 
Barbara Garson, Simon and 
Schuster, New York: 1988, 288 
pages, $17.95. Electronic 
automation has been hailed as 
a means іс achieve increased 
efficiency and higher quality, 

condinued 


Circle 312 on Reader Service Card — 


INTRODUCTORY PRICE 


$99.95 


Regular price 5149.95. 


EC This is a revolutionary product which 
reflects the fact that Walter Bright is one 
of the world's best programmers. 22 

Andy Redfern, Personal Computer World 


66> find it amazing that Walter 
confines ае саро his 
already excellent product. 22 


Quick C 1.0 


Benchmarks were run on an 80286 bored IBM compatible at Mhz with no 8087. 
“Тһе боо! benchmark wos re-run without optimization. 


Zortech C-+-+ i$ the first native-code C++ compiler for MS-DOS compatible machines. This 


means you don't need іс spend с lot of money оп a C compiler. in fact, Zortech C++ YES! 
comes with a C++ compiler, a C compiler, a linker, a librarian, a fully integrated editing Rush me: айк кашлы 
environment, context sensitive help and the fastest graphics library you've ever sean! О Zortech C+ + | Coe ж 
With Zortech C++ you can mix and match code іп C++ С and assembler and link 4 О жар бөлгі | d uis I 
them all together with a single command! | $49.95° асе 
Zortech C++ comes with а complete C++ and C library, including dad) Су + | 5865... 
compatibility with the ANSI С draft. Unique to Zortech C++ is support 
for mice, fast screen writes, re-entront floating point and speaker ÛJ The C+ + ш = Language ZORTECH 
support. 
Now you con move your Microsoft and Turbo С code over to VISA/MC/COD CHECK ACCEPTED 
Zortech C++ — we've included library functions! ! Norme un Te 
Also, we have made Zortech C++ compatible with 
Microsoft's Codeview debugger! АП Lm i 
Enter the world of Object Oriented Programming ! —— Phone. 
ыы ы better! Үр ам. хан B12 

is дгеа? – ++ is | 
NOW AVAILABLE... N 4 To: ZORTECH INC. 366 Massachusetts Ave, Arlington, МА 02174. Tel: 617-646-6703. Fax: 617.643.7959. 
Sd. Livery Soorte Code P ж. 
Only $49.95 * [vi C++ Purchase) ,4 CALL THE ORDER HOTLINE 1-800-848-8408 


Come by and see us at OOPSLA ‘aa! * Paus Acid 15.08 shipping to your order (UPS Ground) 


Announcing the first non-stop communications route sending a document as big as the New York phone book. 


between businesses anywhere in the world. Now vour faxes or files can fly cross country. And you 
Intel's оов CoProcessor” can still be zooming around in your flight simulator. Or 
It's a whole new way to send and receive programs, writing that letter to vour biggest account. Or recalculating 
files, text, graphics ш electronic messages. Not just your spreadsheets for tomorrow’s meeting. Without 
herween PCs, but with fax machines as well. interruption ог downtime. 
The Intel Connection is a new : And when vou fax, there are no 
communications coprocessing board 712. Connecti more stopovers at the printer, or 
that frees your PC from the task of ts lor сопуепкт\ communication. cooling vour heels in line at the fax 
communicating. BE machine. Because Connection lets you 
Which means you can work on your т.“ E | doevervthing without leaving your РС. 
computer non-stop— even while ; айы | And when you send tiles directly to 


Снн rici Cro Суета ач CoProosaar із аяган of iniri {олүк ЗӘР Голд is à ере ordema of arterien түр Surin Б atra dern od ferris Corp Herbals 1 перасто trxdenark Ps тігі) 
arademaek of Macroacit Corpa “CAS (DLA Ine] Commonacsting Application Specification ў 


56 BYTE * DECEMBER 1988 


but PAX ne ia us 


another Connection-equipped PC, you won't have to fiddle 

around with modem parameters or protocols. Because the 
Connection CoProcessor sets them for you. At 9600 bps. 
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SS ee 
but Barbara Garson has a dif- other hand, newly created 
ferent opinion. In her book, “administrative services" or- 
Garson suggests that comput- ganizations are large, power- 


erization of the workplace is 
the effort of a mean-spirited 
top management to control 
workers and make them as in- 
terchangeable as automobile 


parts. 

The Electronic Sweatshop is 
based on a series of interviews 
with workers who labor in jobs 
іп various states of automa- 
tion. The first two chapters 
focus on working conditions in 
industries we regularly en- 
counter: the high-tech fast- 
food restaurant and the 
streamlined airline reserva- 
tion system. It is almost fright- 
ening how easy it was for Gar- 
son to do some of her research, 
for these easily accessible en- 
vironments provided her with 
everything she was looking 
for. Workers describe stan- 
dardized and fast-paced pro- 
cesses, tasks that have been 
stripped of al] skil) or discre- 
поп required for their perfor- 
mance, and regular and strict 
electronic monitoring of per- 
formance statistics. 

As she moves to other in- 
dustries, however, Garson's 
data ceases 10 be so clear, but 
she is unwilling to modify her 
thesis accordingly. In a wel- 
fare office, both workers and 
Managers are ambivalent 
about the effects of their new 
computer system. A financial 
office has an expert system 
that might replace the knowl- 
edge of the brokers, but none 
of those interviewed use the 
system. The middle chapters 
of this book suffer from a lack 
of coherence, leaving the read- 
er with a disconnected series 
of anecdotes. 

The book's strongest chap- 
ter is оп a large corporate auto- 
mation project designed to 
break Ше “monogamous” re- 
lationships between bosses 
and secretaries. The questions 
thus raised are the source of 
Garson's best insights, for she 
recasts automation as a femi- 
nist issue. On one hand, com- 
puters are abe to turn a highly 
skilled and multitalented sec- 
retary into a dronelike "infor- 
mation processor." Оп the 


ful, and composed primarily 
of women. This development 
provides a useful support 
structure for women within 
the company and can serve to 
insulate them from overly de- 
manding male bosses. Garson 
thus reveals automation to be a 
social issue as well as a tech- 
nological one. 

The personal-interview ap- 
proach of The Electronic 
Sweatshop furnishes valuable 
insights into the intelligence 
with which people handle un- 
intelligent jobs. Garson's the- 
sis, however, that automation 
is imposed not for efficiency 
or quality but solely for con- 
trol and domination, 15 at best 
questionable and at worst a 
generalized and unsupported 
case of technophobia. 

— David A. Mindell 


Mind, Language, Machine: 
Artificial Intelligence In the 
Poststructuralist Age by Afi- 
chael L. Johnson, Sr. Martin's 
Press, New York: 19858, 339 
pages, $29.95. During the 
1960s and early 1970s, the 
fashionable style of literary 
criticism was called structur- 
alism, a method that adapted 
anthropological and linguistic 
theories about universal myths 
and mental structures to the 
analysis of literary texts. 
Structuralism inturn gave way 
to poststructuralism, which 
abandoned the quest for uni- 
versals and focused on ian- 
guage itself as a web of rela- 
tions that paradoxically 
describes and constitutes 
reality. 

In this book, English pro- 
fessor Michael L. Johnson 
reviews the field of artificial 
intelligence from the post- 
structuralist perspective. He 
discerns a grand convergence 
between the two fields, like 
the convergence between 
physics and mysticism out- 
lined by Fritjof Capra in The 
Tao of Physics. 

Johnson pitches his writing 
to an academic audience that 
presumably can digest sen- 

continued 
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Ноу ond олмаа = море: 
NCS Italia (0334) 256-524 FAX (0331) 256-018 
ШК. Densitron | 76334 FAX (950) REN 


Australia: Asp Microcomputers (03) 
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Compact Disk Products, Inc.| 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 


BOOK REVIEWS 


tences like the following: 
“Verbal language takes the 
(plexiform) form of a spoken 
Or written text, a fextus, some- 
thing cybernetically 'woven' 
of (open) binary events (the 
processes performed in rela- 
tion to it) in two dimensions, as 
it were, continually transmut- 
ing (as Walter Porzig has 
noted) all relationships into 
spatial relationships.. 
Along the way, the familiar 
touchstones of artificial intel- 
ligence (AI)—Chomsky’s 
transformational grammar, 
Weizenbaum’s ELIZA pro- 
gram, Winograd’s SHRDLU, 
Schrank's MARGIE, Hof- 
stadter's Strange Loops, and 
sû forth—undergo similar 
treatment as Johnson weaves 
them into a discourse that, in 
the best poststructuralist tra- 
dition, tries to undermine it- 
self and succeeds, 

The interactions among 
minds, languages, and com- 
puters are mysterious and end- 
lessly fascinating. Does the 
mind compile language? Is 
thought like symbolic compu- 
tation? Can programs execute 
mental algorithms, and, if so, 
can they be said to think? Ex- 
ploring these issues, AI work- 
ers have wandered into deep 
philosophical waters. Lan- 
guage—the central mystery— 
remains the only vehicle for 
such explorations. Yet the 
theorists and modelers to 
whom Johnson refers manage 
to construct théories, build 
systems, and write books de- 
scribing their results. Readers 
interested in those theories 
amd systems would be better 
off consulting the original 
sources or one of the many ex- 
cellent overviews that are 
available. This book sheds ob- 
scurity on subjects that al- 
ready have plenty of that to 
spare. —Jon Udell 


Artificial Intelligence and 
Human Learning, edited by 
John Self, Chapman & Hall, 
New York: 432 pages, $42.50. 
Anyone interested in applying 
computers to the improvement 
of instructional] methods can- 
not ignore this book, which 
contains 24 insightful articles 


on the current status of ICA] 
(Intelligent Computer-Aided 
Instruction) by American and 
British researchers. The main 
topics consist of (1) theoretical 
issues common to al] ICAI re- 
search projects, (2) specific 
tutorial techniques and meth- 
odologies, and (3) examples of 
ICAI application programs. 

The book is divided into 
three corresponding parts. 
Part 1 includes examinations 
of such topics as “Кергезепі- 
ing Complex Knowledge in an 
Intelligent Machine Tutor" 
and "Requirements of Con- 
ceptual Modelling Systems." 
The articles are far from being 
unanimous on the direction of 
ICAI; for instance, Jim Ridg- 
way argues that current at- 
tempts are seriously deficient 
in both pedagogical and epis- 
temological assumptions. 

Part 2 treats specific tech- 
niques such as "failure-driven 
learning," a resolution-based 
method for discovering stu- 
dents' misconceptions. Im- 
portant topics in Part 3 include 
"Design Choices for an Intel- 
ligent Arithmetic Tutor," dis- 
cussion of the Writer's Assis- 
tant, ELECTRE Tutor, and 
the Help system for Unix 
Mail. 


The book ends with an ex- 
amination of PROUST, which 
analyzes programs written by 
novice programmers, and 
BRIDGE, a complete tutorial 
environment for beginning 
programmers. 

—Dong Н. Kim Ш 


CONTRIBUTORS 


Егіс Bobinsky works at the 
NASA Lewis Research Center 
in Cleveland, Ohio. G. Mi- 
chael Yose is coeditor of OS 
Report: News and Views on 
OS/2. He lives in Peterbor- 
ough, New Hampshire. Jason 
Levitt is а Unix consultant in 
Austin, Texas. David A. Min- 
dell 15 à writer and computer 
consultant living in Pittsford, 
New York. Jon Udell is a 
BYTE technical editor. Dong 
Н. Kim із a researcher and 
consultant in artificial intel- 
ligence. He lives in Chapel 
Hill, NC. 
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Zero To 2000 In 60 Seconds. 
ofa 2000 ipm аана Ferri All Day Long. peasant: ا ا‎ 


dot matrix printers. And line matrix and 


precision of a 24-wire desktop matrix band printers for high-volume users. 
printer, the versatile functionality АЛ backed by an aggressive. 

of laser page printers,orany- , national service network. 
thing in between, your prime | So put your tru. 

source is Genicom. | Genicom printers. No 


We design and build an 
incredibly broad spectrum of 
high performance. durable 


Ideas that work as hard as you do. 
Genicom Drive. esboro. Virginia 22980 
1-800-4-GENICOM. 


Y IN 


PRICES YOU CAN FIND 0 


= | LIST OURS 
M CBTREE 159 141 
HN ciree 395 31M 
d-tree 495 195 
г-ге Am 241 
dBC HI 250 16% 
Зас Iit PLUS 7980 599 
db—RETRIEVE 395 322 
db—FILE 395 2% 
Informix 4GL 995 895 
XQL 795 599 
OBJECT-ORIENTED 
PROGRAMMING 
ACTOR 495 421 
ADVANTAGE С + + 495 479 
Smalitalk/V¥ 100 85 
Communications SO 45 
EGA/VGAÀ Color Ext. 50 45 


CALL PROGRAMMER'S PARADISE TODAY and discover our commitment to bringing you 


the best software at the best prices, You'll also find software pros to help you select the product 


that you need plus immediate shipment on our stock of 1000 products and a 30-day money back 


guarantee. Paradise is ready and waiting for you. 


LIST OURS 

ASSEMBLY LANGUAGE 
Advantage Disassembler 295 279 
М5 Macro Assembler 150 99 
OPTASM 125 105 
SOURCER 1000 89 

м BIOS SOURCE 4) 115 
Turbo Assembler/Debugger 150 105 
Visible Computer; 50286 WO 89 
BASIC 
dit IB 133 121 
GraphPak Professional М9 127 
Facelt 99 =й 
MS BASICG.O 295 199 
MS QuickBASIC 99 69 
QuickPak Professional М9 129 
QuickWindows Advanced 139 125 
QuickWindows 9 т” 

w/Source 99 90 
Quick-Tools 130 ІХ" 
True BASIC wo 90 
Turbo Basic 000 69 
SoftCode 9 64 
C LANGUAGE 
ADVAMTAGE С ++ 495 479 
C-lerp 298 131 
Lattice С 450 289 
Microsoft С 450 299 
QuickC 99 69 

w/ senal mouse 249 149 
RUN/C Professional 250 159 
Turbo Су. 2,0 150 105 
Turbo C v. 2.0 Professional 250 175 


C LIBRARIES/UTILITIES 
C ASYNCH MANAGER 1 


a 
=“ 
ia 
ч 


C TOOLS PLUS/5.0 1229 99 
C Utility Library 199 139 
Essential Communications 185 121 
Сгеетіегі Comm Library 229 169 
Greenleaf Functions 209 155 
Greenleaf SuperFunctions 265 189 
Greenlea! TurboFunctions 109 79 
PC-lint 139 101 
Pre 295 159 
TimeSlicer 29: 278 
Turbo С TOOLS 129 99 
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LIST COURS 

C GRAPHICS 
Essential Graphics 299 229 
ОғарһС 395 321 
G55 Graphic Dev. Toolkit 495 409 
HALO "ah 325 229 
Mett WINDOW PLUS 27% IM 
Turbo HALO wo m 
C SCREENS/WINDOWS 
C-Scape 282 
Greenleal DalaWindews 73% 209 
HI-SCREEN XL 149 129 
PANEL Plus 495 14% 
PANEL or JTC 129 995 
Vitamin C 225 162 
Windows for Data 205 159 
dBASE LANGUAGE 
CLARION 895 829 
Clipper 895 439 
Clear " "jJ 

w Laser & 24 pin option 150 129 


RETURNS ARE А 
BREEZE 


dBASE IV 695 CALL 
dBFast 10 75 
dBUG 195 179 
FoxBASE + 395 24% 
Flipper 195 182 
Integrated Dev. Library 149 135 
R:Base for DOS 725 829 
R&R 150 129 

w/ Clipper module Teo 179 
SilverComrn Library 150 139 
Tom Rettig’s HELP 120 CALL 
Tom Rettig's Library 100 B) 
XDB8-5C4. 495 419 


LIST OURS 
FORTRAN COMPILERS 
Lahey F77 FORTRAN 477 429 


Personal FORTRAN 77 95 89 


MS FORTRAN 450 295 
RM/FORTRAN 595 479 
MODULA-2 
LOGITECH Modula-2 

Development System 249 193 
Stony Brook Modula-2 

Development Package М5 309 
PASCAL COMPILERS 
Microsoft Pascal 300 189 
Turbo Pascal 5.0 Prof. 250 175 
Turbo Pascal 150 105 
TURBO PASCAL ADD-ONS 
DATABOSS 399 359 
DATABOSS TOOLS 99 89 
Pascal АЗҰМСН MANAGER 175 137 
Overlay ИР 45 39 
T-Debug Plus Y. 4.0 45 40 
Turbo ASYNCH PLUS 129 99 
Turbo Geometry Library 150 135 
Turba MAGIC 199 179 
Turbo Plus v, 5.0 100 80 
Turbo POWER SCREEN 29 99 
Turbo POWER TOOLS PLUS 129 99 
Turbo POWER UTILITIES 95 80 
Turbo Professional 99 80 
Universal Graphics Library 150 121 
EDITORS 
BRIEF 195 САП. 
tpsilon 195 151 

DIT 150 120 
MKS VI М9 127 
Mulli-Edit 99 90 
Norton Editor 75 70 
РІ Editor 195 155 
SPEIPC 245 185 
VECHT PLUS 185 115 
FILE MANAGEMENT 
Btrieve 245 185 

Жете ебі та 

оп H3 1 

веро 595 455 


1000 BRAND NAME 


PRODUCTS IN 


Goodies #1, #2 or #3 50 
Smalltalk/V 286 хи 
OPERATING SYSTEMS 
Conturrent DOS 386 395 
Microport: 


System VAT (complete) 649 
SANTA CRUZ OPER. (5СО): 


XENIX Sys V (comp.) 1295 
WENDIN: "ы 

Wendin-DOS 139 
386 SOFTWARE 
386 ASM/LINK 495 
286 ЛААХ 75 
3ВААЛАХ PROFESSIONAL 129 
ОЕ Стима 130 
High С 386 895 
Microport 

System У/385 (complete) 899 
MS Windows/185 195 
NDP C 386 595 
NDP ҒОВТЕАМ-38Ь 595 
SCO XENIX 

Sys. V 386 (complete) — 1495 

AX (2-USERS) 495 
УРЛХ (unlimited users) — 995 


VM/386 245 


LST QUES 


ADDITIONAL PRODUCTS 

Dan Bricklin's Demo Il 179 
Dan Bricklin's Demo Tutorial 50 45 
Math CAD 395 282 


Norton ON-Line Program 


Š 


Guides wo 75 

Opt-Tech Sort 149 105 
ods Deluxe 80 70 

Periscope f 695 556 
ponose iD 10 MHz 1495 1196 
Poly 99 79 
Ро 199 159 
PVCS Corporate 395 332 
Realia С L 995 799 

wr БЕДІМЕМІ) 145 929 
ТК Solver Plus 395 342 
Vfeature Deluxe 120 11 
Х.Тгег Pro 19 111 
GREENLEAF SOFTWARE INC. 
Greenleal Functions 209 149 
Greenleal Comm Library 229 169 
Greenieal TurboFunctions WS 79 
Greenied DaaWindows 25 20% 

OS Version 395 299 
Greenleal Bus. Malhlib 325 219 
Greenieal SuperFunctions 265 189 
Greenleal MakeForm 125 99 

OS? Version 170 135 
Greenleaf DataMath 

Interface 7% 6% 
MEDIA CYBERNETICS 
Dr. HALO Iil TO 101 
HALO DPE 195 162 
HALO '88 325 229 


HALO '88 lor 2 compilers 475 329 
HALO "88 - MS Developers 595 399 


TurboHALO for C ҡа ға 
MICROSOFT 
MS BASIC 6.0 295 199 
MS C 450 299 
MS COBOL Ұ 3,0 900 599 
AS Excel 495 329 
MS FORTRAN 450 299 
М5 Macro Assembler 150 99 | 
MS Mouse Serial or Bus | 
wiPaintbrush | 
& Mouse Menus 150 9 
Е 119 


MS OS Toolkit 15) 229 
MS Quick ІС 99 вч 
М8 OulckC 89 69 
AS Sort 195 130 
М5 Мгс 285 99 69 
MS MWindeves386 195 130 
MiS Windows Dev. КИ 500 319 
М5 Word 450 285 


MORTICE KERN SYSTEMS 
MES Awk 99 


85 

MKS Lex & Тас жа 22. 
MKS Маке М9 127 
МҚ RCS 189 161 
MKS SQPS 495 420 
MKS Toolkit 199 159 
MKS Trilogy 19 101 
MKS Vi 149 129 
SOFTWARE BOTTLING 
Flash-up ч 60 

Flash-up ToolBox 69 45 
SoftCode 739 № 
Speed Screen 49 45 
ال ل‎ Toolbox 99 80 
Operatin т x 
Бому 16 2796 9 90 
РСҰМЫ 99 80 
Wendin-DOS 139 109 

Application Dev. Kit э &0 
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PROGRAMMER’S PARADISE: 
HALO '88 


The latest version of the industry standard. 
Now adds to the library, subroutines and 
devices which facilitate the development of 
یا‎ amp applications such as Desktop =| F# 
Publishing, Document Management, Vision, | 
and Imaging. HALO '88% ríul functions 
reduce development time by offering fast, 
effective subroutines. And no other graphics 
library supports more languages, more com- 
TUA or more devices. 

IST: $325 OURS: $229 


WENDIN-DOS VERSION 2.5 
WENDIN-DOS is the new multi-tasking, multi-user MS-DOS 
replacement operating system for ІВМ compatible Personal | 
Computers. Version 2.5 allows users to create hard disk parti- 
tions greater than 32 МВ. WENDIN-DOS uses the MS-DOS file 
system, and supports MS-DOS commands while providing new 
anes to enable multitasking, file protection, and command 
language extensions and enables you to access your files with 
DOS, UNIX, оғ VAX/VMS style file names — whichever you 
prefer. WENDIN-DOS supports several users on the same com- 
ter. WENDIN-DOS now includes XTC, Wendin's ULTIMATE 
OGRAMMER'S EDITOR! 
Minimum 512К memory. 
LIST: $139 OURS: $109 EN GLN 
MICROSOFT MOUSE > 
— If r PC has you trapped into using 
he dares old software, it's time you 
took a look at the new Microsoft 
Mouse. It's the fastest, most efficient 
way to tap into a wealth of business 
programs — at last count, over 250 
compatible applications. It's also the 
mouse that outperforms all others. The 


4“ new Microsoft Mouse points more at- 
curately, works faster, takes up less desk space, and 


doesn't even require a раб. Microsoft’ 


LIST: $150 OURS: $9 


VEDIT PLUS 3.0 
| NE New VEDIT PLUS 3.0 is the ideal 
programmer's editor with stun- 
ning performance, speed and 
versatility. New features include 
1000 level undo, columnar blocks, 
= ee true regular expressions, an eas 
to usé pull-down menu system and context sensitive help. 
You also get multiple file editing (any file size), windows, 
enlimied keystroke macros, total configurability and the 
most powerful macro programming qu icm e available, 
The new autamatic compiler support із ig іу flexible апд 
соте ге to use for Microsoft, Borland and many 


other compilers and assemblers. | 
LIST: $185 OURS; $115 CompuView 


1-800-445-1899 


Programmers 


A Division of Magellan Soltware Corp 
55 South Broadway, Tarrytown, МҮ 10591 


| RETURN POLICY 


HOW WE WORK 
PHONE ORDERS 


Hours 9 AM - 7 PM EST. We 

accept MasterCard, Visa, Ameri- 
can Express. Include $3.95 per 
item for shipping and handling. 
All shipments by UPS ground. 
Rush service available, ask for 
rates when you order. 


MAIL ORDERS 


POs by mail or fax are welcome. 
Please include phone number. 


Our “No Hassle” policy means 
if you're not satisfied with a 
product from Programmer's, 
simply retum it within 30 days 
for a refund. Some manufactur- 
еге products cannot be returned 
once disk seals are broken, 50 
check before you buy. 


TECHNICAL 
SUPPORT FROM 
SOFTWARE 


| INTERNATIONAL 
SERVICE 


Take advantage of our Inter- 
national business number for 
details on export charges 

and exchange rates. Payments 
should be made in U.S. dollars. 


DEALERS AND 
CORPORATE ACCOUNTS 


| and ask for our catalog and 
special volume discounts. 


UNBEATABLE PRICES 


We'll match lower nationally 
advertised prices. 


in МҮ: 914-332-4548 
Customer Service: 
914-332-0869 
International Orders: 
914-332-4548 
Telex: 510-601-7602 
Fax: 914-332-4071 


Call or Write for 
Latest Free Catalog! 
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to 60 in 5 seconds 


with new UniLab Microprocessor Development Tools 


ш = (Kbytes from hard disk to emulation 
memory in 5 seconds. That's moving. But 
wlay you've got Lo be fast just to stay in the 
race for better microprocessor designs. 

а = The secret is 2 new, high-speed parallel 
interface: the Orion hus. Which zips data 
herween your РС. гАТ and the 8620 analyzer: 
emulator, breaking the RS- 232 bottleneck. 

m The 8620 with O-bus gives you complete 
program diagnosis — and solutions — in real 
time. For more than 150 different micro- 
processors. L'sing the same command set 
environment. 

ш Apenerous 2730 trace-cyde buffer with 
selective filtering kets vou cut through the 
clutter and display just the traces you wish. 
And you pel lesee resolution in program 
lime measurement. Plus continuous InSight 
monitoring of your 

program's key 
functions as they 
аге performed. 
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InSight Display. InSight blends analyzer 
emulator techniques to give you continuous, 


real time monitoring of key processor functions. 


And siill services user interrupts. It displays 
changing register contents, 1/0 lines, ports, 
user-defined memory windows. With your 
own labels. 


m {n top of that, you pel UniLab's trade- 
mark ahility to debug by symptom, not just by 
breakpoint and single step. And, to help 

vou complete Lhe job on Lime, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

а Fase of use, another Orion trademark, 
is also built in. Se you have all the familiar 
features and formats you're used to working 
with. IL doesn | matter if your project is a 
single chip controller or complex libit 


Analyzer Triggers. Commonly used triggers 
ran be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the Ipp price/ 
performance analyzer-emulator rat does 1! 
all. At just $4480. With processor Personality 
Paks typically $550 each. 

m  UniLah 8620. Fast-lane debugging that 
gels vou to market quicker. 

Call toll-free: 800 / 245-8500. 

[n СА: 415/ 361-8883 

== 


== 


INS MENT 
702 Marshall St., Redwood City, CA 94063 
TIX 530042. FAX 415/361-8970 
Computer Integrated Instrumentation 
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What's New 


Short Takes 

Boome 

Think С 

SOTA 286i 

ALPS Allegro 24 
FamilyCare Software 


First Impressions 
The Compaq 286 SLT 


Reviews 

Plotiers in Perspective 
Тһе Sun386i 

Dell's System 220 


Review Update: 
Benchmarks at a Glance 
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IT’S TIME TO DO SOME 
SERIOUS 386 BUGBUSTING! 


PROBES menu: ‘ Seercs Probe Utrilse | 96 POP registers up 
bar and рий. —— and down with а 
paesi for bsc. 
debugger ЕТ іш se lower bon — К кем. ا‎ i 
interfaces. fait poa Supper. алларо: 
a ee " 
fri мөн ne mmm Ше 
— This is an 
PROBE kas. | x —— "nimgc 
source-fevel | Pri — Gà анне A 
debugging to let tahr د‎ қолат bug. Since it is 
you "C" your апе Cade ‹ (fahr <= upper) 4 а А interrupt related, 
Papam. m % I d 


elcome to your nightmarc. Your company has bet 

the farm on your product. Your demonstration 

wowed the operating committee, and beta ship- 
ments were out on time. Then wham! 

All your beta customers scemed to call on the same day. 
“Your software is doing some really bizarre things; they say. 
Your credibility 15 at stake. Your profits are at stake. Your 
sanity is at stake. 


THIS BUG'S FOR YOU 

You rack your brain, trying to figure something out, Is it à 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented "features" in the software you're linking to? And to 
top it off, your program is too big. The software debugger, 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 

Announcing the 386 PROBE™ Bugbuster,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
сал set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE. you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 


Then, so you can look al the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although ather debuggers may fry to do the same 
thing, Atron is the only company in the world to dequeue the 

ipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, wrile-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. And so you have room enough to 
debug a те: ally big pi: samen 


Ш y 4 


i. 


COULD А 6000 NIGHT'S SLEEP 
PUT YOU ІМ THE TOP TEN? 
Look at it this way. Nine of the top-ten software products in 
any given calegory were created by Atron customers. Maybe 
their edge is - a good night's sleep. 

Call and get your free, 56-page bugbusting bible today. 
And if you're in the “ығ”. | of a nightmare right now, 
| give usa purchase order 

number. We'll FEDEX 
you a sweet dream. 


- ашм 


А division п of RT. Instrument Systems, Inc. 
Center @ 12950 Sarat — Avenue 


; Saratoga Office 
occurred in a specific order. Saratoga, CA 95070 € Call 408/253-5933 today. 
"Verus for COMPAQ, PSM amd compatibles Сорутаы © 1987 by Аска X8 PROBE n a trademark пі Анта. Call 44-2-854-658 ін the UK amd 45-8905. 8020 im rat Clarity TREA 
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WHAT’S NEW 


he 3Station/2E, built 

| around an Ethernet 

local-area network, is 3Com 

Corp.'s latest answer to an 
intelligent personal com 

poter. for the businias 


m Unli Unlike the 3Station that it 
replaces, the 3Station/2E 


provides for graphics- and 


вр- 
plications such as desktop 
publishing and spread- 
sheets. It also has a faster 
clock rate. The 256K-byte 
video display buffer sup- 
ports the higher-resolution 


Laptops Follow 
Function 


he Toshiba T5200 lap- 

top, an 80386-based 20- 
MHz machine with 2 mega- 
bytes of RAM and a VGA slot, 
is now the company's most 
powerful portable. 

The gas-plasma display has 
built-in VGA capabilities, and 
there's a YGA port for add- 
ing a bigger monitor. It has 16- 
gray-scale functionality, 
swith a resolution of 640 by 480 
pixels. Standard equipment 
also includes a 40-megabyte 
hard disk drive and a 1.44- 
megabyte 34-inch floppy disk 
drive that's PS/2-compatible. 

The keyboard is a 91-key 
AT compatible with separate 
cursor-control keys and a nu- 
тегіс keypad. In all, the por- 
table weighs almost 19 
pounds and is about 4 inches 
thick—a 1ad heavy and prob- 
ably too big for your average 
briefcase. 

Each system comes with a 
full-length 16-bit expansion 
slot and a half-length 8-bit 
expansion slot. 

Options include an internal 
2-megabyle memory module 
that's compatible with the 


SYSTEMS 


3Com's Answer to a LAN Workstation 


ЧА о ee PUTEM) VM 
is used in Microsoft Win- 
dows, AutoCAD, Ventura 
Publisher, and GEM Desk- 


top Publisher. 
Specifically, the 3Sta- 


tion/2E motherboard com- 

bines a 10-MHz 80286 
microprocessor with a VGA 
graphics driver, 1 to 5 mega- 
bytes of RAM, an Ethernet 
connection, and a socket for 
an optional math сорто- 
tion doesn't have is a disk 
drive—mass storage can 
sometimes best be managed 


Lotus/Intel/Microsoft Ex- 
panded Memory Specifica- 
tion, a 2400-bit-per-second in- 
ternal Hayes-compatible 
modem, and a carrying case. 
Price: $9499 with 40-mega- 
byte hard disk drive; $10,999 
with 100-megabyte hard disk 
drive. 

Contact: Toshiba America, 
Inc., Information Systems Di- 
vision, 9740 Irvine Blvd., 
Irvine, CA 92718, (714) 583- 
3000. 

Inquiry 1100. 


Hewlett-Packard's 
В0386 


һе Hewlett-Packard 
Vectra 05/16 is a 32-bit, 
80386-based desktop box 
that’s basically a smaller ver- 
sion of the Vectra RS/16 
f loor-standing unit. 
The QS/16 can run MS- 


by the network file server, 
3Com 


With 3Com’s Maxess 
SNA Gateway software/card 
combination, PCS/TCP, and 
PCS/XNS software, the 
3Station/2E provides for 
communication with Sys- 


serial ports (9- and 25-pin), 


DOS, 05/2, or Santa Cruz Op- 
erations’ Xenix. But HP Vec- 
tra DOS and Microsoft 
Windows/386 are included. 
The basic machine comes with 
1 megabyte of memory (with 
space for 16 megabytes on the 
motherboard), a 1.2-mega- 
byte 5 < -inch floppy drive, 
and seven expansion slots. 
Also standard is a hard 
disk controller, an RS-232C 
port, and a Centronics paral- 
lel port. There's an 80387 nu- 
meric coprocessor socket and 
an HP Human Interface Loop 
Port that simultaneously sup- 
ports up to seven input devices, 
such as a touchscreen, a 
mouse, and a graphics tablet. 
A 40-megabyte hard disk 
drive with disk caching is 
available as an option, as is a 
14-inch color or monochrome 
display and a 34-inch floppy 
drive. An AT-style 10]-key 
keyboard is also standard. 
Price: $3995; $5095 with a 


SEND US YOUR NEW PRODUCT RELEASE 


We'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Pever- 
borough, NH 03458. Information contained in these items is based 
on manufacturers ' written statements and/or telephone interviews 
with BYTE reporiers. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes. sw 


and microbytes. hw conferences. 


and you сап connect a printer 
through the Centronics- 


compatible parallel port. 
Each 3Station/2E can 
function as a DOS worksta- 
tion or as an OS/2 worksta- 
tion. The network 
system software can be 
3Com's 3+ or 3-- Open 
LAN manager or Novell's 
NetWare, version 2.1. 
EH $2495, without a 


Contact: 3Com Corp. 3165 
Kifer Rd., Santa Clara, CA 
95052, (408) 562-6400. 
Inquiry 1101. 


40-megabyte hard disk drive. 
Contact: Hewlett-Packard 
Co., Inquiries, 19310 Prune- 
ridge Ave., Cupertino, СА 
95014, or call HP as listed in 
your local white pages. 
Inquiry 1102. 


The Portable with 
a Desktop Punch 


S porting a 20-MHz 

80286 microprocessor and 
weighing much less Шап its 
desktop cousins is the LCD- 
286 portable from Scantech 
Computer Systems. 

It comes standard with | 
megabyte of zero-wait-stale 
RAM, a 20-megabyte hard 
disk drive, and a 1.2-megabyte 
54-inch floppy disk drive. 
The LCD screen is 80 columns 
by 25 rows. [nside the ma- 
chine are three full-length and 
two half-length slots. 

Support for CGA and EGA 
graphics is also available. 
Price: $3495; $3995 for 
CGA version; $5495 for EGA 
version. 

Contact: Scantech Computer 
Systems, Inc., 12981 Ramona 
Blvd., Unit ТН, Irwindale, 
СА 91706, (818) 960-2999. 


Inquiry 1103, 
continued 
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Tapes Store 
Gigabytes 
ile Servers 


ecause networks ere 
generally using central- 
file-server technology, 
where the main memory back- 
need to be located 


at the file servers, MIS manag- 


ers are interested in gigabyte- 
capacity tape storage. 

The portable ream 
2200HS allows for backup of 
more than 2 gigabytes of data 
on a removable and rewritable 
8-millimeter cassette tape. 
Data transfer is rated at 250K 
bytes per second, and May- 
nard's standard multitasking 
software is included. 

About the size of a hard 
disk drive, the 2200H5 is 
based on helical-scan tech- 


nology. This involves magneti- 


cally writing on the tape in 
thin diagonal stripes, reducing 
the size necessary for the 
Maxell cassette tapes. Each 
cassette tape is slightly larger 
than a standard audiocassette 


tape. 

Features include read- 
after-write error checking and 
automatic rewrite, an еттог- 
correction code that corrects 
up to 264 bytes in each data 
block, and в 
-— of 150 inches per 


ne software has two main 
features to help you maintain 
up-to-date files. You can save 
backup specifications in & 
script file to automate routine 
backup sessions. You can also 
make the routine backups 
automatically using a back- 
ground program called 
Autoback. 

The Archive feature saves 
hard disk space by making it 
easier for you to transfer in- 
active hard disk files onto a 
backup cassette. The basic 
ХТ- and AT-compatible pack- 
age includes software, drive, 
controller cards, cables, and a 
cassette. PS/2 is offered as an 
option, 
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Gigabytes for your file server. І 


Price: 56995; $7095 for PS/2 
models. 

Contact: Maynard Electron- 
ics, 460 East Semoran Bivd., 
Casselberry, FL. 32707, 
(407) 331-6402. 

Inquiry 1104. 


Portable Printer 
with Desktop 
Capabilities 


he ExpressWriter 311 is 

а compact, L1-pound, 24- 
pin letter-quality printer that 
prints 180 characters per sec- 
ood in draft mode and fea- 
tures a maximum resolution of 
360 by 360 dots per inch. 

It includes а 16K-byte buf- 
fer with ап additional 32K 
bytes available through an 
optional КАМ card that can be 
used as a buffer or for down- 
loadable fours. Three resident 
emulations include Toshiba/ 
Qume, [BM ProPrinter, and 
Epson LQ Series. 

Resident fonts include 
high "speed draft, Courier, 


Price: $589. 

Contact: Toshiba America, 
lnc., Information Systems 
Division, 9740 Irvine Bivd., 
Irvine, CA 92718, (714) 
583-3000, 

Inquiry 1105. 


Scanner Handles 
4388 Pixels per Inch 


| ikon has a full-color 
film scanner for graphics 

art and desktop publishing. 
It's ibe Nikon LS-3500 film 
scanner, and ii reads both 
color and monochrome 35mm, 
film positives and negatives 
directly. 

Existing Film scanners use 
а 300-pi xel-per-inch reading 
resolution. The LS-3500 will 
read at a resolution of 6144 by 
4096 pixels, or 4388 pixels 
per inch. 1t can be connected 
to computers through RS- 
232C and GPIB interfaces, 
with half-length cards sold by 
many companies besides 
Nikon. 

Operation of the 11- by 15- 
by 6-inch, 13-pound scanner 
involves placing the 35mm 
slide in the film bolder; the 
scanning sequence starts im- 
mediately, A CCD element 
strip, consisting of 4096 ele- 
ments in a vertical bar, reads 
image data in lines as the 
film passes in front of the 
CCD chip. The film passes 
three times in front of the CCD 
element—once each for blue, 
green, and red—with 6144 ver- 
tical increments scanned Гос 
each color. 

The image data is automat- 
ically, continuously trans- 
ferred to the computer for 
processing. Ar ihe GPIB rate of 


750K bytes per second, а 
4096-byte vertical strip is 
transferred every 5 millisec- 
onds to the host computer bus. 
The 6144 vertical readings 
take 15 seconds each, with 
three vertical readings per 
slide, totaling 45 seconds per 
slide. 

Once the image is stored in 
your PC, XT, АТ, or Mac П, 
you can combine the image 
data with word processing data 
for printing, or you can store 
the image оп а hard disk, for 


example. 

Price: $9995 without GPIB 
card (which is priced about 
$450 from other vendors). 
Contact: Nikon, Inc., Elec- 
tronic Imaging Division, 625 
Stewart Ave., Garden City, 
МҮ 11530, (516) 222-0200. 
Inquiry 1106. 


Ventek Upgrades 
VGA 


wo pages side by side or 

one page wilh a display 
resolution of 1280 by 1024 
pixels are two of the features of 
Ventek's AT ible AT 
2000 desktop publishing/CAD 


The system consists of a 
board with built-in YGA and a 
includes proprietary hardware 
for updating a standard 640- 
by 480-pixel screen at twice 
the rate, Ventek claims. 

In its high-resolution 
mode, drivers are supplied for 
Microsoft Windows, Auto- 
CAD, Ventura Publisher, 
GEM, Lotus 1-2-3, and 
WordPerfect. With the MS- 
Windows driver, you can use 


Contact: Ventek Corp.. 

31336 Үш Colinas, Suite 102, 
Westlake Village, СА 91362, 
(818) 991-3868. 


Inquiry 1107. 
continued 


Ifyou perform асыла 
calculations, the answer esee 


is obvious. 

MathCAD 2.0. 

it's everything 
you appreciate aboul 
working on a scratch- 
pad — simple, free-form 
math – and more. More 
speed. More accuracy. 
More flexibility, 

Just define your 
variables and enter your 
formulas anywhere on the screen, MathCAD 
formats your equalions as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them — 
in real math notation, as numbers, lables 
or graphs. 

MathCAD is more than an equation 
solver, Like a scratchpad, it allows you lo add 


С ИШ tdi ік 


Circle 174 оп Reader Service Card 


let anywhere lo 
support your work, 
| and see and record 
every slen You can 
Iry an unlimited 
| number of whal-ifs. 
And print your 
entire calculation as 
an integraled docu- 
ment thal anyone 
can understand. 

Plus, MathCAD 

~ is loaded with powerful 
built-in features. In addition to Ше usual trig- 
onometric and exponential functions, it 
includes buill-in statistical functions, cubic 
splines, Fourier transforms, and more. ll also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 
Yet, Math CAD is so easy lo learn, you'll 

be using ils full power an hour after you begin. 


Requires (EM PC* or compatible, 5IZKB RAM, graphics cand. 
[БЫ PC leuerianonal Baranes Markanes Corpora un 
ысы? Мый. і 


or ours? 


Whal more could you ask for? How aboul 
two new applications packs 10 increase your 
productivily? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
Поле of differential equations, and polynomial 
least-squares fit, 

The Statistics Applications Pack leis 
you perform 20 standard statistical routines such 
as mulliple linear regression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MalhCAD lets vou perform calculations in 
a way Ihat’s faster, more nalural, and less error- 
prone than the way you re doing Ihem now — 
whether you use a calculator, a spreadsheet, or 
programs you wrile yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

For more information, conlact vour dealer 
or call 1-800-МАТНСАР (In МА: 617-577-1007]. 


Math CAD 


MathSofl, Inc. One Kendall 34., Cambridge, МА 02135 
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ADD-INS 


parallel coprocessor, Forth- 


си 
imized Express. All 

Faxes Almost Send Bir ium e al 
Themselves (orm multiple applications, 

| including real-time control, 
A n on-board 80188 | а image and signal processing, 

microprocessor lets the ri, дай Г data acquisition and compres- 

O600-bhit -per-se cond, м. à se sk - sion, and computation-inten- 
length IT Fax 9600 PC board sive applications. 
transmit to the 3 million All nonmemory access in- 
Group ПІ facsimile and РС structions execute in one clock 


faxes in the world, according 
to the manufacturer. 


cycle. Memory access іп- 
structions execute in two 


Group ІП (denoting the cycles. Up to five high-level 
best facsimile standard using Quadram adds luxury 9600 fax board. Forth instructions can be com- 
analog telecommunications --.------------------------------.  büned amd executed in paral- 
transmission) limits the data lel in a single clock cycle. 
rate to 9600 bits per second. Other features include a matically compressed or un- Price: $1995. 

Group IV facsimiles can travel | graphics/text merge, а high- compressed because DOS Contact: Silicon Composers, 


at up lo 64K bits per second. resolution mode, and & com- can't recognize them ina com- Ine., 210 California Ave., 
But Group ТҰ requires digital | pressed print mode to reduce pressed state. But you must Suite K, Palo Alto, CA 


telecommunications trans- spreadsheets to 8'A-by-11 manually compress these files 94306, (415) 322-8763. 
mission—something telephone size. for them to work with the Inquiry 1110. 
companies are working furi- Price: $795. add-in. 
ously toward but that isn't cur- Contact: Quadram, One The DiskDoubler works mc—— 
rently available оп more than Quad Way, Norcross, GA, best with English text, though 4 ; 
10 percent of all telecommuni- 30093, (404) 564-5566. there are algorithms for data Fiber Optic 
cations lines. Inquiry 1109. in the form of spreadsheets and Integration 

The JT Fax 9600 PC is de- dBASE files. Compression 
signed with a proprietary = ratios vary, so some disk ca- roteon has introduced 
"convert-and-send capabil- Р pacities could be more than integrated token-ring 
ity,” Quadram claims, which Double Your Disk doubled. cards for its ProNet 10, 
automatically strips out Capacity Price: $189. which the company claims was 
printer-command sequences Contact: Datran Corp., 2505 the first commercially avail- 
and subsequently converts һе DiskDoubler is a Foothill Blvd., La Crescenta, able token-ring network in 
the file to ASCII and to fax half-length card that dou- СА 91214, (800) 332-0456. 1981. 
formal as it’s transmitting. bles storage capacity on all in California, (818) These new cards, model 
For one page, it takes about 30 your disk drives—floppy 248-8780. number р1307, have the opti- 
seconds. drives, hard drives, and Inquiry 1111. cal fiber connection with an 

Software is memory resi- RAM drives. SMA 905 connector directly 
den, using LOK bytes of It uses a proprietary date- —— on the card rather than on à 
RAM. Should you need that compression technology and is A "Foxy" separate box, which the cards 
RAM fora memory-intensive | compatible with the ІВМ PC, ху plug into with shielded 
application, foc example, you XT, AT, and compatibles that Development twisted-pair cabling. 
can remove the software from operate under DOS 2.0 or System Proteon's shielded twisted 
active memory with an Exit higher. The DOS sheil, a TSR pair (unlike the unshielded 
command at Ше DOS prompt. § (terminate-and-stay-resident) he SC/FOX parallel co- twisted-pair cabling installed 
Another helpful feature per- program called DD.COM, acts processor and the Harris by telephone companies) 
mits transmission of faxes to compress and uncompress RTX 2000 real-time proces- allows transmission distances 
using the software Print com- the files as they are handled sor come bundled with a soft- of up to 160 meters. 
mand so a fax can be sent from by DOS. ware development system that Each pL XY? plugs into the 
the screen from a stored file, The interface to the disk is includes a Forth optimizing expansion slot of an IBM PC, 
or created from previously re- interactive and does not re- compiler, editor, and run XT, AT, or compatible. 
ceived faxes or scanner input. quire that the entire file be utility operating from MS- Price: $1200. 
Received faxes can be dis- uncompressed for use—it autò- DOS. Contact: Proteon, Inc., Two 
played on-screen, stored on matically compresses and un- SC/FOX denotes the Technology Dr., Westbor- 
disk, or output to a dot-matrix compresses only those being manufacturer, Silicon Com- ough, МА 01581, (617) 
or laser printer. addressed. posers, and the ides of the 898-2800. 

System files with the ex- Inquiry 1112. 
tensions .EXE, .COM, .SYS, continued 


‚ВАТ, and .BIN aren't auto- 
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Paradox* runs smoothly. intelligently 
and so transparently that multiple 
users can access the same data al 

the same time—without being aware 
of each other or getting in each 
other's way. 


With Paradox news travels fast 
and it's always accurate 

Paradox automatically updates itself 
with a screen-refresh that ensures that 
all the data is up to date and accurate 
all the time. Record-locking, Paradox- 
style. safeguards data integrity by 
preventing for example. two different 
users from making changes to the same 
record at the same time. 
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66 When 1 saw the record-locking and 
autorefresh in action. | couldn't 
belleve it. Here was a true network 
application, a program thal can actu- 
ally take advantage of a network to 
provide more features and functions, 
things that can't be done with a stand- 
alone PC. 


Aaron Brenner. LAN Magazine 


With Version 2.0, Paradox becomes 8 
sophisticated multiuser product that 
boasts an impressive selection of data- 
production features and password- 
security levels. 


Ruse! DeMaria, PC Week 99 


Paradox responds instantly to 
"Query-by-Example" 

The method you use to ask questions 
is called Query-by-Example. Instead of 
spending time figuring out how to do 
the query, you simply give Paradox an 
example of the results you're looking 
for. Paradox picks up the example and 
automatically seeks the fastest way of 
getting the answer. 

Queries are flexible and interactive. 
And in Paradox, unlike in other data- 
bases, it's just as simple to query more 
than one table as it is to query one. 


66 The program elegantly handles 
all the chores of a multiuser database 
system with liule or no effort by 
network users. 


Mark Cook and 5teve King, 
Data Based Advisor 99 


Circle 43 on Reader Service Card (DEALERS: 44) 


Why Paradox 2.0 makes your 
network run like clockwork 


"T See 


66 Paradox ... has quickly become 
the state-of-the-art product among 
PC database managers ... Paradox 
still reigns supreme as the thinking 
user's DBMS. 


Jim Seymour, PC Magazine 99 


You don't have to be a genius 
to use Paradox 

Even if you're a beginner, Paradox 
js the only relational database manager 
that you can take out of the box and 
begin using right away. 

Because Paradox is driven by ІЛЕ 
very latest in artificial intelligence 
technology, it does almost everything 
for you—except take itself out of the 
box. (If you've ever used 1-2-3" or 
dBASE," you already know how to 
use Paradox. It has Lotus-like menus. 
and Paradox documentation includes 
“А Quick Guide to Paradox Гог Lotus 
Users" and "A Quick Guide ta Paradox 
for dBASE users.) Paradox. it makes 
your network work. 


60-Day Money-back Guarantee* 


For a brochure or the dealer nearest you 
Call (800) 543-7543 


STERMAT 
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ime 1 Frames 
Compatibly 


he Variable-Scan 100- 

AT, an AT-compatible 
image processor, works with 
more nonstandard video sen- 
sors than any other board, 
claims the manufacturer. Of 
course, it also works with all 
the standard video sensors as 
well. 

Тһе board, from Imaging 
Technology, supports image 
acquisition of up to 1024 by 
1024 pixels on RS-170 and 
CCIR cameras, as well as on 
CCD sensors thal don't con- 
Form to Fixed industry stan- 
dards such as linescan, fast- 
frame-rate area scan, X-ray, 
and high-resolution cameras— 
which are used for many spe- 
cialized applications. 

The VS 100-АТ includes а 
trigger that allows the board to 
be synchronized with exter- 
nal events, which helps in cap- 
turing images when a part of 
а conveyor belt passes under а 
camera for inspection. 

А 768- by 512-pixel 
image-capture mode provides 
Гог square pixel acquisition 
and display when working with 
CCIR cameras. А program- 
mable pain and level 15 used to 
correct fluctuations in light- 
ing and to interface with non- 
standard video signals with 
output levels. A digital input 
port eliminates the interim 
digitation step if the video sen- 
sor outputs digital data 
directly. 

Software support comes 
from a library that includes 
about 150 high-level image- 
processing and control func- 
tions. Included are functions 
that improve the signal-to- 
noise ratio of the captured 
image and find edges. 

Price: $4495; $995 for ITEX 
100 software. 

Contact: [maging Technol- 
ogy, Inc., 600 West Cum- 
mings Park, Woburn, MA 
01801, (617) 938-8444, 
Inquiry 1113. 
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VS 100-АТ grabs nonstandard images. 


GRAPHICS 


Workstation-Quality 
Graphics 


be Artist Designer 16 

MC is a 16-bit Micro 
Channel card for 1664- by 
1200-pixel resolution for 
monochrome applications. 

Designed by Control Sys- 
lems, it supports the Direct 
Graphics [nterface Standard 
developed by Graphic Software 
Systems through on-board 
firmware. 

DGIS drivers support 
VersaCAD, AutoCAD, Раде- 
Maker, Ventura Publisher, 
Lotus 1-2-3, CADvance, 
P-CAD, and others. 

The Artist Designer 16 
MC controller incorporates the 
Texas [nstruments 34010 
microprocessor, which uses 
display-list processing tech- 
niques for 5-MIPS RISC per- 
formance. This relieves the 
host CPU from complex pro- 
cessing tasks associated with 
graphics algorithms and sofl- 
ware emulation, for example. 
It is especially useful іп cus- 
tom graphics programming, 
the manufacturer claims. 

Operation can be either 
1 bit or 2 bits per pixel, soft- 
ware-selectable. The display 
window of 4096 by 2048 
pixels or 2048 by 2048 pixels 
is displayable memory. In the 
2-bit-per-pixel operating 
mode, four shades of gray 
can be displayed, with a reso- 


lution of about 150 dots per 
inch on а page-size monitor. 
Price: $3995. 

Contact: Control Systems, 
Ioc., 2675 Patton Rd., St. 
Paul, MN 55113, (612) 
631-7800. 

Inquiry 1114. 


Kit Transforms 
Your PC into a CAD 
System 


ADPak includes every- 

thing vou need to Irans- 
form your PC into а CAG 
= жалны 


ор. 

There's а CADcontroller 
graphics controller, an asyn- 
chronous communications 
adapter, a micro Digi-Pad digi- 
tizer, | megabyte of extended 
memory, and software. 

The controller offers 1024- 
by 768-pixel or 800- by 600- 
pixel resolution, interlaced or 
noninterlaced color graphics, 
and a Hitachi Advanced CRT 
Controller. 

The Micro Digi-Pad digi- 
tizer works in a 12- by 12-inch 
active area and includes a 4- 
button cursor with Binary Sty- 
lus with two barrel switches. 
The software disk drivers are 
included for AutoCAD Re- 
lease 9, VersaCAD, Generic 
CADD, and others. 

Price: $999; $1489 with | 
megabyte of RAM. 

Contact: GTCO Corp., 7125 
Riverwood Or., Columbia, 
MD 21046, (301) 381-6688. 
Inquirv 1115. 


Scan Converters 
Enhance Graphics 


he RGB/V ideolink con- 

veris microcomputer 
video graphics to NTSC 
video (television) for video- 
taping, video projection, and 
video transmission, RGB pre- 
viously offered scan comvert- 
ers designed only for work- 
stations made by such 
companies as Sun and Apollo. 

The Mac П-, РС- and 
PS/2-compatible scan convert- 
ers offer 24-bit color and 
real-time performance as long 
as you have an EGA ora 
МОА frame buffer. 

Ал optional ROBY ideo- 
link Plus includes a built-in 
video mixer uat allows you 
to overlay computer graphics 
over live video—in windows 
ot in the background, for 
example. 

The main feature of both 
RGB dedicated image proces- 
sors is a proprietary filter 
that eliminates the [Ticker 
problem, RGB claims. 

That flicker problem gen- 
erally accompanies interlaced 
video Lransmission. The fil- 
ler makes possible a composite 
television image similar 10 
Lhe original computer image in 
stability. 

The RGB/Videolink ac- 
ceptis full-screen, noninter- 
laced RGB input and pro- 
vides genlock, sync 
generalion, and encoding to 
output che NTSC video. Com- 
plete scan conversion IS ас- 
complished in real lime. The 
RGB/¥ideolink requires по 
software modifications, and il 
doesn't affect performance 
of the host or its RGB monitor. 
Price: $9900; $11,400 for 
the RGB/Videolink Plus. 
Contact: RGB Technology, 
2550 Ninth St., Suite 114, 
Berkeley, CA 94710, (415) 
284-4330. 


Inquiry 1116. 
continued 
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Sup 


Announcing PnoBas Version 3.0, now with 
over 335 assembly routines to really kick 
QulckBASIC and BASCOM into high gear. 
BYTE magazine calls PRoBAs а "Super. 
charger for QuickBASIC". Thousands of 
femmes rely on ProBas to make their 
ife easier and to enhance their programs 
with features like: 


ә An 800-раде 3-parl manual 

ә Full-featured windowing 

© Screen snapshots (Text & Graphics) 
e Siring, array, and pointer sortis 

ә Lightning-fasi file O 

ә Full mouse support 


Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory cr files. Full featured window- 
ing to meei the most demanding jobs. The 
РвоВла system of virtual screens allows 
you 1o draw full or partial screens to 
memory, and then апар them on in ап 
eyeblink, You can even create vilural 
screens far larger than the display screen. 


Sick of running out of string space? Store 
hundreds о! K in numaric arrays or mega- 

ytes іп extended or expanded memory. 

red of using à kludgy SHELL to DIR to 
read a directory or archive files? Scan sub- 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag а window 
containing text оға menu around the 
screen with à mouse? It's easy! 


PRoBAs gives you a complete sat of 
blazingiy-Tast file routines. Read or write 
huge chunks of data at a clip, with flle lock- 
ing and error handling so thal you can even 
use them in sub rams. You'll never want 
to use BASIC's file VO again! Sort data with 
lightning last array and pointer sorts. 
Search files or arrays al assembly speeds. 

us also has over 200 other essential 


РиоВав also ther 
Services Including handy string, date, tima, 


directory and array manipulation, string, 
screen and dala compresalon, full mouse 
suppor, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 


Whether you are a professional or a novice, 
PuoBas will boost your BASIC in ways you 
never dreamt poss ProBas allows pro- 
fessionals 10 save time and work and lets 
novices write profes quality programs 
quickly and easily. After all, how much is 
a бен humen urs of your time really 
worth' 


A 


versions of QuickBASIC and 
ncluding BASCOM 6.0 for 0512. 


ProRer.. 


On-Line Help 
For PROBAS 


ProRer provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key- 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via а hot. key. 
Just $50.00! 


Рьосвекм. 


Professional Screen 
Management System 


is a full-featured screen er- 
ator/editor that will save you more ign 
and coding time than you ever thought 
possible. PhoSCREEN treats screens like a 
word processor treats text to provide com- 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ- 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten- 
sive on-line help, and a 285 page manual. 
Just $99.00! 


РаоМітн.. 


РноМАатн ls а collection of over 150 high- 
level routinas that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo- 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, іп- 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 


For years Fortran has been the language of 
choice for scientific and engineering ap- 

lications, but it jacks many of the useful 
eatures of QuickBASIC. ОМатн con- 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new біп BASIC while retaining For- 
tran's numerical prowess. 


The РвоМатн manual is over 200 pages 
and provides a complete description о! 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick- 
BASIC 4 and BASCOM 6 only. Just $99.00! 


1 & - „ЖЕ - 


The ToockKrr is à collection of assembly 
and BASIC modules that use the PaoBas 
library to save you even more hours of grunt 
д мда пра е | of hours = 
nventing the wheel when you сал just p 

in Too. ker modules (ike: 9 


e Menu Generators 

ә Fast B-tree Indexing 

è Mini-editor with word-wrap 
e Patch .EXE files 

e Protected at е argas 

ә Julian date routines 


The ToorKrr also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The PaoBas 
TooLKrr adds capabilities and helps con- 
serve your most valuable asset of ali— time! 
Requires PnoBas . Just $99.00! 


ProBas.. 


TELECOMM TOOLKIT 


The РвоВлв TELECOMM Toorkrr is а col- 
lection of high-level communications 
modules that you plug into your code to 
vide poguer file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 


e Xmodem/Modem7/Xmodem-1 k 
e Ymodem (singie апа batch) 
ө СЯС-16 and Checksum 

e VT52, VT100, ANSI BBS etc. 

ә Auto Dialer & data base 

e Documented BASIC source 
Why use clumsy SHELLs to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
ihe features and commands you want. 
Requires PnoBas. Just $75.00! 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical su 
port staff is always ready to help. Try our B 


at (301) 953-7738 or give us a call at: 


HAMMERLY 


COMPUTER SERVICES, ING. 


BOOB SANDY SPRING ROAD е LAUREL, MD 20707 
INTERNA CALLS: (901) 2101 


Add 35 00 per Пет (36.00 
Europe: £39.00 for tat Item 
item. Visa, WC. COD. 
POs accepted. T | 


РвоМаты H | 
BASIC, BASCOM: i 


ClearCase“ Mouse—Special Edition From Logitech. 


To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology 

But this mouse is a lot more than just a pretty case. IUS 
compatible with virtually all mouse-based programs, plus you 
can program it to "mousifvy" any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and а program- 
mable 9600 baud rate let you move the cursor quickly and 
accurately even on detailed graphics— perfect for applications 


for Christmas. 


like PaintShow" which, it so happens, comes with your 
ClearCase Mouse. 

You get everything for $149 The package includes: the 
Logitech ClearCase Mouse јог ІВМ PC, XT, or AT and PS/2 ог 
10096 compatibles; a 9-25 pin adapter; Plus Package" softwarc; 
and Logitech PaintShow" (which requires a graphics card). 


Pick up the ClearCase Mouse 
at your computer dealer, 


or call: 800-231-7717. Е 
(Іп California call (m LOGITECH 
800-552-8885.) Personal Peripherals. Worldwide. 


Circle 167 оп Reader Service Card (DEALERS: 168) 


WHAT'S NEW 


Infrared Gateway 
Links Ethernets 


ometimes there's а river 
қ between your two Ether- 
net local-area networks, and 
sometimes there's a city street 
30 floors down. Both times 
it's just not cost-effective to 
run a coaxial or fiber link. 

But Laser Communica- 
tions' latest product solves that 
problem. The LCI Lace 
Model L00-18 is a 10-megabit- 
per-second, optical transmis- 
sion system that will link two 
Ethernet networks (at dis- 
tances of up to 1 kilometer) as 
long as there's a clear line of 
sight. 

It uses a gallium arsenide 
semiconductor laser diode as a 
light source and a silicon ava- 
lanche photodetector to receive 
the light signal. There's no 
need 10 lay cable, no need to 
obtain any rights-of-way, no 
licensing requirement, and no 
need for encryption for se- 
cure transmissions. 

Like optical-fiber cabling, 
the system is immune to elec- 
tromagnetic interferences 
(1.е., the cable doesn't radiate 


LCT's previously available 

2 which have trans- 
mitted at the telecommunica- 
tions data rate of 1.544 mega- 
bits per second or lower, 
haven't worked in rain, 
snow, or even fog. But com- 
pany representatives vehe- 
mentily reject this claim. 

Тһе company claims that 
LCI Lace is "not dependent on 
visual sighting ability be- 
tween sites in poor weather." 
The company also says that 
the low level of power output of 
the lasers makes them “vir- 
tually harmless." 

Each Lace uses horizontal 
and vertical positioning ele- 
ments and visual and audio 
signals for aiming adjustment. 
Requirements are standard 
coaxial cabling with 15-pin D- 
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connectors on each end. AC 
power requirements are 115 
volts. Each 4- by 6- by 20- 
inch unit weighs 10 pounds. 
Price: $14,190. 

Contact: Laser Communica- 
tions, Inc., 1848 Charter 
Lane, Suite F, Lancaster, 

PA 17601, (800) 527-3740; 
in Pennsylvania, (717) 


394-8634. 
Inquiry 1117. 
rx X 


Low-Level Network 
Uses AC Lines 
Instead of Cabling 


С arrier Current Technol- 
ogies designed the Car- 
rier Net, the CarrierNet Plus, 
and software for low-level net- 
working through your power 
lines. It's mainly designed for 
peripheral sharing, where 

file transfer is most important. 

The system transfers data 

through your network at 38.4K 
bits per second to the RS- 
232C port on your computer or 


Infrared beams fly between Ethernets. 


CONNECTIVITY 


to the RS-232C port on the 
stand-alone CarrierNet Plus. 

Like sirmlar recently in- 
troduced products, the network 
device plugs into the nearest 
wall outlet. The only limitation 
15 thal networked computers 
and peripherals must be on the 
same side of a power trans- 
former, which usually means 
intrabuilding communication 
is no problem. 

CarrierNet acts as a pe- 
ripheral designed for the IBM 
PC, XT, AT, and compat- 
ibles. CarrierNet Plus is de- 
signed to function separately, 
with its ability to store print 
commands with either 6K 
bytes or | megabyte of RAM. 

Up to 16 devices can be 
connected with both hardware 
and software on this Carrier 
Current network, the company 


says. 
Price: $199 to $219 for Car- 
riezNet; $395 for CarrierNet 
Plus; $89 for software. 
Contact: Carrier Current 
Technologies, Іпс., 1804 West 
Southern Pkwy., Bldg. А- 
112, Durham, NC 27707, 
(919) 490-4970. 


Inquiry 1120. 


Ethernet 
Concentrator 
Features Network 
Management 


ГЗ avid Systems has intro- 
duced electronics for your 
Ethernet LAN that work with 
the unshielded twisted-pair 
wiring the telephone com- 
pany has been installing in 
buildings and homes for 


years. 

The advantage of David 
Systems’ ExpressNet network 
concentrator over recently in- 
troduced twisted-pair éleciron- 
ics products, the company 
says, is its provision for net- 
work management through 
RS-232C ports. An Intel 8031 
microprocessor i$ designed 
into each ExpressNet specifi- 
cally for this function. 

Each ExpressNet is de- 
signed for a group of 12 users; 
additional ExpressNets can 
be purchased for adding more 
users up to the limit of 1024 
users. 

The workstations can be 
organized in a star network 
configuration using existing 
building wiring, with Ethernet 
cards in the PCs connected to 
the wiring with twisted-pair 
interface devices called 
TP-MAUSs. 

Network management can 
include diagnostics of pecket 
count, collision count, and 
identification of links with 
traffic and collisions. In ad- 
dition, 17 LEDs on ExpressNet 
and 4 LEDs on the TP-MAUs 
give you a visual identification 
of the status without a net- 
work management terminal. 
Price: $2495 per hub; $149 
for esch TP-MAU. 

Contact: David Systems, 
Inc., 701 East Evelyn Ave., 
Sunnyvale, CA 94086, (408) 
720-8000. 

Inquiry 1119. 


А: the database Тор Guns аге 
flying SQL, the industry- 
Standard data management language 


for 512937 and pet SOL* Tutor fff 


first delivered by Oracle. Why? to PC Week, Professioni " 
Because oneBQL statement replaces most versatile dat? ewm а 
up to 20 lines of dBASE code, And system available ^^ ANE credi cand ber 20 
because all the powerful multi-user өле ORACLE oc Bh e | 
and distributed QL database Û 0997 online шю and Introd " 
databases use SOL e utilities 950 so 1 can stage fering in SQL. 
— exclusi | and Oracles © 4 «Аг. ٠ و‎ which 

Now you can | After using SQL*Tutor, NN C | | 
turn your PC into | е Construct simple and complex КТ”) application a Sa 
a SQL trainer that | e Create tables, views and indexes development 5- oe s otter ein 
Will make youa | e Manipulate information in data tables iok. the Us. only. 

ЦИЙ ones “ORACLE 
5QL* Tutor from ; ШЕМ ЕЗ poser ub network-readyy 20 ТР 
Oracle, only 5199. and is the same ~ =, 
ORACLE that azz з - - 

Lost that Lovin' Feeling runs on minis and mainframes. Use ” 
for dBASE? it as your standard PC workgroup TN 

Everybody has. And now, they re database, and to provide dflbnnectivi- —R- —— 
learning SQL. SQL*Tutor is the per- 7 {0 Corporate data. а = 
fect way to get ready for the emerging Call 1-800-ORACLELjext. 4909 | 
SQL database world. Use it to intro- today. Or filfout x Ж, ч... 
duce SQL to your entire organization, the attached coupon. 59 — Ta spe 
to offer SQL refresher courses, oras squadron сап fly the latest data- ~~~ и 
2 supplement to documentation. base technology into the 1990s. 

ORACLE 
ORACLE ma n rade Оа ала COMPATIBILITY » PORTABILITY - CONNECTABILITY (ND ie pci + Caper (02 265 те ганаа 3362301 + 
gms on АВВ neem cons оша Call 1-800-ORACLET, ext. 4909 today. IPC i Mun 
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А Window on 
Processor Activity 


ecant Corp. has a device 

for observing processor 
activity on апу [BM PC, XT, 
от AT compatible. 

The PCM displays all 20 
address lines of the PC, XT, or 
compatible system bus or the 
most significant 20 address 
lines of the AT bus. Also dis- 
played are the eight data bus 
lines and the I/O read and 
write control signals. 

Sixteen of the LEDs on the 
panel can be turned on or off 
under program control, and 
the settings of sixteen toggle 
switches can likewise be read 
under program control. 

Because the memory bus 
address lines are displayed in a 
row of 20 LEDs, the current 
address of the executing pro- 
gram is always visible as a 
pettern of lights of varying in- 
tensity; thus, it can provide а 
good indication of program ac- 
tivity. That is, it gives an in- 
dication of whether the pro- 
gram is performing L/O, 
waiting on LO, has died in the 


cess control applications can 


source code Lo Hilite, в perfor- 
When the Hilite program is 
running as the lowest-priority 
task under any multiprocessing 
operating system, it uses the 
LED register as a horizontal 
bar graph that indicates the 
instantaneous percentage of 
processor cycles being used 
and the percentage of proces- 
sor capacity still available. 
Price: $349; $295 without 
switch registers. 

Contact: Secam Corp., P.O. 
Box 7000-733, Redondo 
Beach, CA 90277, (213) 
378-7779. 


Inquiry 1125. 
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е OTHER 


Beta version of Secant's CPU window. 


[aaa 74 From one of the long dis- 
lance carriers or your local 
Reaches the PG ing on what two points you 
need conferencing), you can 
ffordable full-motion purchase a “Switched 56” 
videoconferencing be- kilobit-per-second digital 
tween personal computers is line. Or you can go through 
now available from Concept one of the satellite-transmis- 
Communications. You simply sion services end purchase dig- 
add a full-length ІВМ PC XT- — ital transmission at up to 
оғ AT video pro- J84K bps—much better quality 
cessor board and an optional if your subjects need to be 


full-length audio processor 
board to your PC, hook up 
video cameras, and you're 
set Io go. 


seen moving around, for exam- 
ple. But 56K is sufficient for 
board meetings, company оїїї- 
cials are quick to add. 


image 30 is full-motion in 
the same wey television today 
is full-motion—with a ze- 
fresh rate of 30 frames per sec- 
ond. Silicon on the video 
board compresses the video in 
10 milliseconds, while sili- 
con on the audio board digi- 
tizes sound and mixes it into 
Ue video datastream. Or you 
can purchase the video board 
end use a speaker phone con- 
nected through standard tele- 
phone DM analog tele- 


piros CHEN 
ports—one NTSC inpul, one 
NTSC output, one RGB in- 
put, and one RGB output. [n 
each of these ports, you can 


video printers. 

Price: $12,000 for video 

card; $2000 for audio card. 
Contact: Concept Communi- 
cations, Inc., Infomart, 1950 
Stemmons Freeway, Suite 
4038, Dallas, TX 75207, (214) 
746-3888. 


Inquiry 1122. 
continued 


Document Reader Could Lower Cost of Optical Scan ning 


host of word processing, 
spreadsheet, or graphics file 
formats (including TIFF, 
PC Paintbrush, PCX, and 


CCITT Group. IV for fax 


You feed the document 
the appropriate word pro- 
cessing, spreadsheet, or 
graphics file format. True- 
Scan saves the scanned 
document as a file on disk 
ihat you can then loed into 
your software package. 


typical page of text takes 
about 45 seconds to convert. 

Using proprietary docu- 
ment-recognition algo- 
rithms, TrueScancan recog- 
nize virtually апу printed 


font from typewritten to 
typeset, the company says. 
The algorithms "go beyond 
the limitations of matrix 
and feature extrac- 
tion. They work on a statisti- 
cal basis of certainty to iden- 
tify individual characters, 
as well as other page attri- 
butes,” says the company. 
The basic system has 2 
megabytes of RAM and 
documents at a speed 
of about 70 characters per 
second. A premium system 
with 4 megabytes of RAM is 
rated at a speed of 100 cps. 
Price: $2495 with 2 mega- 
bytes of RAM; $3495 with 4 


Contact: Calera Recogni- 
tion Systems, Inc., 2500 Au- 
JY Dr., Santa Clara, 

95054, (408) 986-8006. 
lacur 1121. 


К isni the hardware or the software, 
i's the data that's the most valuable 


6 ways 


Genoa takes the gamble 
out of data backup. 


Simple command menus make 
part of your personal computer The 
hundreds of hours spent creating and Galaxy systems so easy to operate, 
most users can start 


editing data, plus its inherent value 


Channel. For the PC/XT/AT, there 
are external and intemal models. 
Both are available in cassette and 
cartridge versions. We also offer а 
SlimBox model for the PC/XT/AT. It's 


lo your operation, make 1 priceless, pre hi data within an efficiently sized external cassette 
Protect that expensive data wil em. 

a dependable backup system. Only | mati | For the 

Genoas aot rir ot EU: backup 4 — will = | -— dealer 

systems ollers performance Neve ne you, 

advantages in dala protection. acl парос m The Galaxy Мехо contact Genoa, 
А " p Galaxy's Channel tamy makes da 75ЕТітіне 

1. On-Line autoscheduler feature lets possible tà Ва, San Jose 

бав between IBM PC/XT/AT: ы 

ol MEE and PS/2 models 50.60 and 80. ее 

provides on-line net- е ax: 

work support. Galaxy \\ EE ES Er E does the 434-0997. Telex: 172319. Phone: 

and Galaxy/MC tape E- p куе (408) 432-9090. Or fill out Ihe coupon 

backup systems e. &. Reliable below, we'll send you more informa- 

Trip iaa nun Galaxy boasts one ol тв eden part of your 

86 or 286 compalible M E қылықты кене à» 

software driver, a $200.00 the industry Pius a full | 

value, free! | provide year warranty 

2. Fast vmm" 6. ІВМ = Genoa 

Ai 5MB a minute, Galaxy systems Compatible ` SYSTEMS CORPORATION 

аге among the fastest lape back- Galaxy works with all IBM PCs and 

ups around. You can back up the compatibles, including the new Micro 

pr i —— n) n mi алайна UA MINE tn n n 

minutes. I want to protect my investment іп datal 


ШЕ ме | | 


Анеј are Gur internal and ademal cartridge backups Юг BM PC/XT/ATs. 


LOWE Gees yee Cae разршйш= oe, щ я. ieee of fae Dee er Sees а gy aan, 3 aram fo A ДТ 
ET ed ЪЁ шет bance amens, zd (pmb rund Mee Маш: Pe 


Circle 115 on Reader Service Card 


ie ы е 


Please send me more infarmahan on Galaxy (аре backup 
tub ysterms. 


Suna Fi e 
ےا‎ —— Ех 
Pease check a |һабар у OFC ПХТ ПАР 
O PS/? Мое! 50 (11Р6/2.МожіБО O PS/2 Modei 80 


Mail to: Geri Scheer, Genoa Systems Corporation. 
75 E Tnrmbse Act, San Jose, СА 95195 
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А Clarion Call for 
Nonprogrammers 


et another easy-to-use 

custom application gener- 
ator comes from Clarion 
Software, best known for its 
Clarion database package. 
You might think of the Clarion 
Personal Developer (CPD) as 
the smaller (and less expen- 
sive) sibling of the company's 
still-available Clarion Profes- 
sional Developer. 

According to the company, 
you don't need any coding ex- 
perience or special technical 
knowledge to create eye-pop- 
ping programs with sophisti- 
cated features. You can rou- 
tinely include features such 
as point-and-shoot menus, 
scrolling data tablés, pop-up 
data-entry forms, lookups, 
computed fields, and hot-key 
procedures. And Clarion 
doesn't require you to pur- 
chase a license if you want 10 
copy and distribute your cus- 
tor applications to others. 

The CPD comes with eight 
ready-to-run applications that 
you can use as-is or modify. 
Once you think you've gone 
beyond the CPD's capabili- 
ties, you can use Clarion's Pro- 
fessional Developer package 
to enhance CPD-developed 


WHAT'S NEW 


SOFTWARE 9 


PROGRAMMING 


The ПШ Personal Developer 


= Hone Inventory 
En. Bin анч 
s, ал) fusi 


(^ 


3 : E 4 lee rer tory 
m. irai an D = да! 


Run Selected üpplication 
EE (Modify rat 


іше ші 


Clarion's low-end package includes eight applications. 


programs. Tbe professional 
package lets you add complex 
application code, C or assem- 
bly language, local-area-net- 
Work support, and advanced 


file management such as trans- 


action processing and file 


encryption. 

To use the CPD, you'll 
need ап ТЕМ PC, XT, AT, 
PS/2, or ible with 
512K bytes of RAM (640K 

is recommended), a 
floppy disk drive, and а hard 
disk drive. The CPD runs on 
MS-DOS 2.1 or higher. 
Price: $169. 

Contact: Clarion Software 
Corp., 150 East Sample Rd., 
Pompano Beach, FL 33064, 
(305) 785-4555. 


Inquiry 1128. 


Evertrak Tracks Your Programs 


f you're a professional 

programmer who makes 
your living off the software 
you develop and sell, the 
thorny problem of keeping 
track of the number of copies 
out in the field and avoiding 
“sharing” is one that can 
keep you awake nights. How 
do you i обие distribution 
without using copy protec- 
tion? Evertrak from Az- 
Tech Software can help. 

As its name implies, 
Evertrak can keep track of 
your software. Among its 
features are its ability to 
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by keeping your program 
from being disassembled or 
run under a debug system. It 
also lets you place a secure 
alphanumeric serial-oum- 
ber string in your program. 
The company claims this 60- 
character string is totally se- 
cure from hackers. 
Evertrak can also build an 
кр кеі we date into your 
program that will limit the 
amount of time it can be 
used. It can also restrict the 


type of media your program 
will operate on. 


Layout 
Makes the CASE 


atrix Software calls its 

newest software contri- 
bution Matrix Layout, de- 
scribing it as a CASE (com- 
puter-aided software 
engineering) tool for users of 
the IBM PC, XT, PS/2s, and 
compatibles. 

Using Layout to create a 
custom application involves 
several steps, Ше first of 
which is creating an on-screen 
graphic flowchart. You then 
interactively design program- 
ming objects, such as files, 
graphics, and variables. After 
you're done, Layout does its 


You don't need to make 
any changes in your source 
code to use Evertrak. The 
company says it will work 
with any program that runs 
under MS-DOS 2.0 or high- 
er on the IBM PC, XT, АТ, 
PS/2s, or compatibles. It 
also comes with a 30-day 
money-back guarantee. 
Price: 5295. 

Contact: Az-Tech Soft- 
ware, Inc., 305 East Frank- 
lin, Richmond, MO 64085, 
(800) 227-0644; in Mis- 
souri, (816) 776-2700. 
Inquiry 1129. 


thing by creating the program 
in your choice of Turbo Pas- 
cal, Microsoft C, Turbo C, 
Lattice C, or QuickBASIC. 
You can also have 

create an executable (.EXE) 
file. 

Layout also comes with 
Matrix Paint (a paint package), 
Matrix Helpmaker (a hyper- 
text-based help program), and 
Matrix Desktop, a DOS util- 
ity that works with files and 


Technology Corp., One 
Massachusetts Technology 
Center, Harborside Dr., 


Boston, MA 02128, (800) 
533-5644; in Massachusetts, 
(617) 567-0037. 

Inquiry 1126. 


[=_= A] 
Cause and Effect 


n an industry filled with 

acronyms, Cause surpris- 
ingly isn't one. But it is the 
name of a software package 
that Maxem calls a visual and 
intuitive programming envi- 
ronment. With Cause, you 
use a mouse, graphics, icons, 
windows, and color to create 
your own custom applications 
for either the PC or the 
Macintosh. 

With Cause, you don't 
need to learn а programming 
language and the associated 
syntax, In fact, the company 
claims you can create an en- 
tire application without having 
to touch the keyboard except 
to type in labels for windows 
and data. A B-tree/ISAM 
database is the underlying en- 
gine that Cause uses. Cause 
programming basically in- 
volves creating a series of 
windows. 

Price: Consumer version, 
$495; author version, $595. 
Contact: Maxem Corp., 
1550 East University Dr., 
Mesa, AZ 85203, (602) 
827-8181. 


Inquiry 1127. 
continued 


CTX, already rated "Beet Buy" by PC Digest and PC World 
for their multiscan and monochrome monitors, now presents 
its NEW 14" Multiscan and УСА monitors. 


The new CTX-3435 Multiscan monitor features a 14” 
diagonal non-glare CRT. The unit rests on a newly 
developed detachable swival-tilt base designed for greater 
versatility and convenience. This monitor's wide range of 
compatibility includes Apple МасП and Commodore Amiga 
as well аз CGA, EGA, MDA, and VGA video cards. 


The new VGA monitor, with its 30 MHz band width, la com- 
patible with all VGA cards on the market today. Availability 
із in both monochrome and color, each offering resolutions 
of 720x480, 720х400. or 720x350. 


For more information on these new CTX monitors and other 
high quality CTX products please contact our new 
headquarters at: 


EASTERN REGIONAL OFFICE FACTORY 
CTX INTERNATIONAL, INC. CONTINENTAL TECHNOLOGY.INC.  GHUNTEX ELECTRONIC CO. LTD. 


161 Commerce Way ver ROOM 401, NO. 50 SEC. 1, 
Walnut, СА 91789 EDISON, NEW JERSEY 06837 TAIPEI, TAIWAN, R.O.C. 
TEL: (714) 595-8146 е FAX: (714) 595-6203 TEL: (201) 225-7377 FAX: (201) 2258355 TEL: (02) 3021171 FAX: (02) 3919780 


Apple Sas HE is uar ropratened ri dentur& ef Apple Computer, fru 
viet LE ai естісі Inher raf Comi a fran Ааа 
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But they're not all switching 
to the database management 
system you might expect. 
In a recent industry 
survey,” two-thirds of the 
ndents who intended 
uy a DBMS did not intend 
D ы — 
ocior coinci- 
P two-thirds of recent 
R:BASE* buyers have used 
another DBMS before. 


Why are they switching 
to R:BASE? 


Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) 
without learning a single 
command. Our Prompt By | 
Example (PBE) lets you point- | 
and-pick, then R:BASE Е 
the work. 

When you find that youre repeat- 
ing yourself, you automate simply by record- 
ing your actions in a macro file. 

Or use our application generator 
to quickly create complete, correct business 
programs without touching a line of pro- 
gram code. 
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to agree: PCM 
Datapro and infoWorid all just gave 


! E | 


Data is data, but 
information is power. 


R:BASE gives you that power. 
And even impartial judges seem 
azine, Software Digest, 


R:BASE their highest marks. | 
Because to its ease-of-use, | 


speed, with an intermediate code | 
compiler that makes your appli- 


And networking is free for up to three 

| users. It's also easy, so any single-user 

| application can be run on a multi-user 

| LAN with a single command. And our 

advanced concurrency control, unlike 
earlier-generation auto-refresh 

іп other DBMSs, won't bring your 

network to its knees when you 

| expand with our Six-Pack or 

Network Unlimited versions. 


cations sing. And a true com- WR ل‎ 
еп on ts way Чїсїсїрго “plications that jus 
e ULL S 


You can use its English- 
based language in command 
mode, to modify programs 
R:BASE writes for you, or to 
write your own solutions from scratch. 

Simple menus, prompts and 
our "paint-the-screen" techniques make 
| Sophisticated 
screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
| can view and 
update data from 
| several tables at the 
i 7" | same time. Create 
computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity. 

And R:BASE is relational, so your 
rules stay with the tables—applications 
cant avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor- 
mation you get. 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 


ша тю сш ыты Deme 
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R:BASE is the second-largest sell- 
ing PC DBMS in the world, and it's 
backed by all the training, service 


and third-party support youll ever need. 
and small. On stand-alone PCs and in 
companies, factories and universities, 
storefront down 

what R:BASE 

dealer, or write: | 

Redmond, 


It's providing end-users with the 
information they need in large businesses 
networks sharing data with minis and 
mainframes. In insurance and real estate 
government | m 
offices and the DO ( ў | 

Ls 

the street. M а ч 

Check out Е Е Ter 
can do for you # 
with your local | 
Microrim, Inc, | 
P.O. Box 97022, 
WA 98073- 4 
9722. 2 


Call 1-800-624-0810 today. 


-Compii & Sorea News, 9/5 £X. Micronan and Я. АЗЕ are trademarks of Mirian. [nc Othar 


реке ағы services mentioned are not. © Mictocten inc ЕВ. 
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Complete 
Chromatography 
Control 


XXiOD says you сал in- 

stall its Model 747-993 
Chromatograplry Data Sys- 
tem Kit in any IBM PC, XT, 
AT, PS/2, or compatible in 
less than 10 minutes. Besides 
the software, the ЕП includes 
a custom A/D board and gives 
you Full operational controi 
of up to three HPLC, GC, 
SFC, or CZE systems. 

Using auto-integration 
software or peak integration 
parameters, the package lets 
you store up to 150 user-defin- 
able manual or batch meth- 
ods in memory. While you're 
conducting new analyses, 
you can edit or recalibrate the 
prior completed runs that the 
software stores on disk. 

You access the Chromatog- 
raphy Data System Kil with & 
hot key. With an EGA card 
and monitor, ihe system сап 
display high-resolution real- 
time chromatographic data 
from up to six detectors. 

Axxion also offers &n op- 
ional pump interface board 
that gives you HPLC gradient 
control for up lo six pumps 


Contact: Axxion Chroma- 

lography, 23966 Craftsman 
Rd., Calabasas, CA 91302, 
(818) 346-1800. 

Inquiry 1134. 


Take an Active Role 
in Filter Design 


he newest release of Ac- 

tive Filter Design soft- 
ware from RLM Research 
сап now perform sensitivity 
and worst-case analysis of the 
filter circuits that you've de- 
signed, AFD lets yeu design 
Butterworth, elliptic, Cheby- 
shey, and Bessel low-pass, 
high-pass, band-pass, band- 
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The Chromatography Data System displays data in real time. 


stop, and all-pass active Fil- 
ters. It also lets you directly 
enter pole and zero locations, 
or transfer functions. The 
package can convert low-pass 
prototype poles and zeros to 
your Filter configuration. 

AFD is menu driven, and 
RLM says it's designed lo be 
easy lo use no matier what 
your experience level. The pro- 
gram supports manual or 
automatic pole/zero pairing as 
wel] as uneven gain distribu- 
tons. You'll also find active 
implementations of type 
MFB, VCVS, biquad, state 
variable, and Reticon or 
National MF-10 switched ca- 
pacitor filters. 

Once you've entered your 
data, you can output filter de- 
scriptions, pole/zero loca- 
tions, transfer f'unctions, and 
component locations, as well 


the entire filter or of individual 
sections. There's also a 
graphics facility that lets you 
analyze impulse and step 


Contact: RLM Research, 
Р.О. Box 3630, Boulder, СО 
80307, (303) 499-7566. 
Inquiry 1131. 


MathEdit Makes 
Your Equations 
Visible 


he limited number of 

characters available in 
most word processors can put 
a severe cramp into your style 
if you need to put complex 
math equations into a docu- 
ment. But help is on the way 


SCIENTIFIC AND ENGINEERING 


from K-Talk Communications, 
whose MathEdit package lets 
you construct even the most 
complex math equations for 
insertion inlo your documents. 
MathEdit can output equa- 
tions in two formats: WordPer- 
feci 5.0 for printing with an 
Apple Laser Writer, or TEX for 
typesetting use. lts makers 
say MathEdit has a particularly 
user-friendly interface that 
walks you through the process. 
The program has a display 
window that lets you view the 
equations as you create them. 
Ап EGA- or Hercules-compat- 
ible card is recommended for 
optimal on-screen viewing. 
MathEdit runs on the IBM 
PC, XT, AT, P5/2s, and com- 
patibles and requires 256K 
bytes of RAM and MS-DOS 
2.1 or higher. 
Price: $149. 
Contact: K-Talk Communi- 
cations, 50 McMillen Ave., 
Suite 100, Columbus, ОН 
43201, (614) 294-3535. 


Inquiry 1133. 
Continued 


Making Order Out of Chaos 


ieur who's interested In 
learning more, Dynamical 
Software is your ticket to the 
nonlinear world. It comes in 
two flavors, with Dynami- 
on Software 1.4 getting 


ampi 
AS. and circle maps, 


time-series embedding. 
өр нені Software 11.2 
takes you a step further: It 
includes a Runge-Kutta ime- 
grator, a delay-differential 
equation integrator, phase 
portraits, bifurcation dia- 
grams, spectral analysis, 
and fracta! dimensions. 
Both versions use a com- 


mon file format, so the out- 
put of one can serve as the in- 
put for another. There are 
also standard shell scripts 
for automatic compilation 
and linking of external sub- 
routines. To enter the world 
of chaos you'll need an IBM 
PC, XT, AT, PS/2, or com- 
patible with O40K bytes of 
RAM and a graphics card. A 
hard disk drive, mouse, and 
math аге rec- 
ommended, but not re- 
quired. If you'll be linking 
user-defined subroutines, 
you'll also need the Micro- 
soft FORTRAN compiler. 
Price: 1. 4, $250; П.2, $350; 


Contact: Dynamical Sys- 
tems, Inc., Р.О. Box 3524], 
Tucson, AZ 85740, (602) 
825-1331. 

Inquiry 1132. 


FONTS USING HERCULES RANFONT CARDS 


Boldface what about 


HOW YOU CAN SEE SHAT YOU MEAN. 


Doc 1 Ра 1 Lo 1 


Without Hercules RamFont "ith Hercules RamFont 


Only Hercules video cards with RamFont allow *FlashCard” compatible network port. And the 
WordPerfect 5.0 users to display multiple type Hercules InColor Card, featuring the Hercules 
styles and attributes while writing and editing. graphies and RamFont modes in 16 colors. 

No other video cards offer these advanced capa- Improve your system where you'll see it the most— 
bilities. Add Hercules ұяуа uc fir eie on-screen. Hercules, the inexpensive upgrade. 
new page preview and you've got the 

display anywhere for WordPerfect 5.0, ied au mi arai ای ا‎ ар 
Hercules RamFont and graphics are available other favorite programs, call 

only on the Hercules family of video cards: toll-free 1-800-532-0600, 

The Hercules Graphics Card Plus, monochrome ext. 921 (U.S.) or 

video with a parallel port, The Hercules Network 1-800-323-0601, 

Card Plus, monochrome video with a TOPS ext. 922 (Canada). 


Circle 127 on Reader Service Card 
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Тһе RamFont Advantage. 


© Copyright 1948 Hercules Computer Technology, lac., 921 Parker SL Berkely. 

CA 94710. i InCelor, and Ram Font are trademarks of Hercules Computer 
Technology, Ine. AJ; other product na are trademarks of thelr respective mwner. 
Technical Support 415-540-0749, Sars 15540. 0212. 


WHAT'S NEW 


Xerox Upgrades 
Ventura 


erox is shipping what 

it’s calling a "new gener- 
ation" of Ventura Publisher. 
Version 2.0 hes more than 70 
new features that offer in- 
creased functionality end 
greater ease of use. The com- 
рапу is also offering a Profes- 
sional Extension package and 


аа. 1 are up- 

to version 
2.0. нр иа me noi Тын 
are more than 250 context- 
sensitive help screens іп dialog 
boxes, a combination of pull- 
down or pop-up menus, and in- 


fessional Extension package is 
designed to help you if you’ re 
creating more sophisticated 
documents such es contracts, 


also has а cross-reference fea- 
ture thar lets you mark loca- 
tions for later insertion of 
chepter and page numbers, as 
wel] as figures and tables. 


local-area networks. And with 
the Metwork Server, you can 
configure Ventura Publisher to 
accommodate individual re- 
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Ventura Publisher 2.0 has over 70 new features. 


quirements and preferences 
such as screen fonts and 
printer drivers. 

Price: $895; upgrade from 

1.0 or 1.1, $100; Professional 
Extension, $595; Network 
Server with Ventura Publisher, 
$1295. 

Contact: Xerox Corp., P.O. 
Box 24, Rochester, МҮ 14692, 
(800) 832-6979, ext. 121E. 
Inquiry 1161. 


Point and Shoot 
1-2-3 


hances are that just 

about anything you'd like 
to do with a 1-2-3 macro can 
be found in 101 Macros Plus 
for Lotus 1-2-3, the latest in- 
carnation of Individual Soft- 
ware’s macro series for popu- 


Editing Gets Groupware 


= diting and reviewing 
s documents, be they 


notoriously painstaki 
time-consuming. So the 
company has entered the 
fast- “groupware” 
market with MarkUp for the 
Macintosh. 


If you're опе of the many 
folks who need to comment 
on а document, you can use 
MarkUp to mark, high- 
light, expand, and annotate 
reports, spreadsheets, 
drawings, art, scanned 
photos, or ather types of 
documents 


MarkUp is based on the 
metaphor of marking a 
transparent overlay on the 
ر‎ дн a 


gram's print driver 

an image of the original 
document that you load into a 
multiuser database. Each 


Contact: Mainstay, 5311-В 


Derry Ауе., Agoura Hills, 
CA 91301, (818) 991-6540. 
ry 1146 


lar application packages. 

The new package offers 
you & complete new organiza- 
tion, an instant macro loca- 
tor, a cherry-picking facility 
for gathering selected macros 
into a separate file, and а new 
point-and-shoot method of 
accessing macros through a 
pop-up list of macro "short 
names." 

Among the more than 30 
pew macros added to the col- 
lection are routines that allow 
you to calculate the median of 
a column of numbers, create 
organizational charts, print out 
check amounts in words, and 
calculate loans. 

Price: $69.95. 

Contact: Individual Sofi- 
ware, Inc., 125 Shoreway Rd., 
Suite 3000, San Carlos, CA 
94070, (800) 331-3313; in 
California, (415) 595-8855. 
Inquiry 1147. 


Word Does 
Windows 


he developers and major 

proponents of Windows 
have finally released а word 
processing package that's spe- 
cifically tuned for Windows" 
graphic interface. It's called 
Microsoft Word for Windows 
(WEW), and it offers all the 
features of Word's non-Win- 
dows sibling, plus lots more. 

WW takes advantage of 
Windows" advanced graphics 
by giving you а Full 
WYSIWYG view of your docu- 
ment along with full editing 
features. 

To use WTW, you'll need 
an JBM АТ, PS/2, or compal- 
ible, Windows 2.0 or higher, 
and MS-DOS 3.0 or higher. 
Price: $495; network node 
package, $250; upgrade from 
amy version af Word, $125. 
Contact: Місгоѕоћ Corp., 
16011 Northeast 36th St., 
Р.О. Box 97017, Redmond, 
WA 98073, (BOO) 426-9400; in 
Washington, (206) 882-8060. 


Inquiry 1149. 
continued 
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... Shouldnt You? 


In businesses where 
complex numeric problems 
are a daily challenge, 
professionals from all 
walks of life rely on 

APL* PLUS". 


Thousands of professionals 
in a wide range of fields— 
investment research, insur- 
ance, corporate finance, 
engineering, and science — 
find APL* PLUS the рег- 
fect software for complex 
problem solving. That's 
because its natural mathe- 


Many of our technical pro- 
fessionals are fluent in the 
use of АРІ. For us, APLY 
combination of power, and 
expressiveness makes it the 


visualizatiun of experimental 
data аз well as scientific and 
engineering сатриїагопз. 


matical orientation and Frederick J. Krambeck 
concise code provide the Manager, Process 

ideal environment for model " A tenian : 
building, array handling. Мені Research an 

system prototyping, and Development Corporation 
matrix manipulation. 

Why not give yourself the STSC 

analytical edge, for only STSC, Inc. 


$695* Call 800-592-0050 and 
we'll show you how to put 


2115 East Jefferson Street 
Rockville, Maryland 20852 


APL» PLUS to work in 800-592-0050 

your specific applicauon. 301-984-5123 in Maryland or 
Canada 
Telex 898085 


The APLir PLUS System n available for the mainírame. ІВМ PC and compatibles, 
Maciatoxh. and machines running UNIX and VAX VMS. The APL PLUS Syssem may 
be purchased through dealers and distributors worldwide. 


APL ж PLUS ia a registered trziemarh ot STSC. Inc UNIX, Mascrnish. and JBM are 
registered trademarks of АТАТ Beli Laboratorees, Apple Computer. and International 
Business Machines Corporaion. respecuvely 


Top compames according Io the Apni 17, 1987 grue of Business Werk. 
"1:5, suggested retail for DOS verson Intemational prices simghuy higher 
Circle 257 on Reader Service Card 


the lop U.S. Companies 
Solve [heir Complex 
Numeric Problems with A PL 


perfect teal for analysis and | B 


ІРІ is indispensable in devet- 
oping mathematical models for 
pricing financial securities such 
ал options, futures, and bonds. 
Complex mathematical algo- 
rihms are programmed quick a 
and concisely. Und, empirical 
research і facilitated Бу АРІ $ 
unmatched capabilities in 
manipulating and analyzing ) 
arrays of data. 


Wark Schroder 
Üption Research Specialise 
Prudential Bache 


Н hen you need te consider 
three classes of service, numer- 
ous fare types, and multiple 
connections, fare pricing anal- 
ysis without APE isa Hercafean 
task, 4 PLX ability to manipu- 
late tables of data with a single 
command enables us to explore 
а wider range of scenarios as 
fast as we can think af them, 


Mike Fisher 

Manager. Systems 
Development 

Pan American World Airways 


Fach quarter we consolidate 4 2 
anid analyze historical data, 
current data, and farecasts 
from mer SUD entities within 
GE and then quickly compile it 
into a comprehensive series of 
reports, With APL we get it 
done in a third of the time it 
would take us using other 
methods. 


Eric Baclen 

Manager. Business Systems 
Development 

General Electric Company 


SBT Goes 
to the Macs 


mall Business Technol- 
ogy Corp., best known 
for its wide range of account- 
ing software for MS-DOS and 
Unix, has entered the terri- 
tory of the Macintosh with 
the first of its Series Six Plus? 
Mac products. SBT has 
started the ball rolling with 
general ledger, inven- 
Lory/accounts receivable, and 
sccounts payable packages. 
The company claims the 
products, created with Fox- 
BASE +/Mac, take full ad- 
vanlage of the Mac's menu and 
window control, typeface-se- 
lection, and screen manage- 
ment capabilities. Because 
е packages are buill on a re- 
lational database structure, 
you get quick access Io key іп- 
formation and can easily 
modify data or look al areas 
that share common dala. 
The modules, whose 
names are dLedger, dInvoice/ 


dStatemenis, and dPayables, 
support up to 99 companies, 
with up to 999 departments 
per company. Besides being 
backed by a 5-year warranty, 
there's multilevel password 
protection and a variety of re- 
port formats. 

Series Six Ріив/ Мас re- 
quires a Macintosh Plus, SE, 
or П with at least a megabyte 
of RAM and a 20-megabyte 
hard disk drive. Versions are 
also available for MultiNet, as 
well аз versions іп Fox- 

BASE +/Mac source code. The 
company says it will ship 

eight more modules by the end 
of 1989. 

Price: Single-user compiled 
version, $295 per module; sin- 
gle-user source code version, 
$395 per module; MultiNet 
source code version, $595 

per module. 

Contact: Small Business 
Technology Corp., One Har- 
bor Dr., Sausalito, CA 

94965, (415) 331-9900. 


Inquiry 1145. 
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Series Six Plus accounting software now runs on the Mac. 


A Pair 
for Forms Design 


пе of the latest trends in 

business software is the 
proliferation of forms sofi- 
ware, designed for automating 
the common and repetitive 
(not to mention boring) job of 
filling in those ubiquitous 
paper forms. Case in point: 
Deerfield Systems" Display- 
Form I] is a data-entry tool 
that includes word : 
ing, spreadsheet, and database 
management fextures, all fo- 
cused on the job of forms 
processing, 

With DisplayForm II, you 

can start with a form that 
you've entered into the pro- 


gram via an optical scanner or 
from any program (such as 
PC Paintbrush) that's capable 
of producing .PCX files. 
Once you've imported your 
form, it’s displayed on-screen 
as a WYSIWYG image, auto- 
matically adjusted foc the 
resolution of the moniter 
you're using. From there, 
you can place алу information 
anywhere on the form by 
simply moving the cursor. 
The program can also 
merge data from dBASE II 
files, letting you generate 
multiple forms using database 
information. When every- 
thing's lo your satisfaction, 
you can either print the data 
on preprinted forms or print 
both the form and цех! on any 
dot-matrix or laser printer. 


Phone Messages Get Computerized 


hose pink “while you 


like screen, as well as a di- 


rectory screen that shows 
extension status and messag- 
ing statistics. You can output 
messages toa printer, as well 
as use archive and retrieve 
functions. The program also 
has a reports module that or- 

into de- 


ganizes messages 

tailed phone logs and follow- 

up reports. 

Price: $185. 

heel Enhanced Sys- 
tems, Inc., 6961 Peachtree 

Industrial Blvd., Norcross, 

GA 30092, (404) 662-1503. 

Inquiry 1148. 


То use DisplayForm I], 
you'll need an [BM PC, XT, 
AT, PS/2, or compatible, 
MS-DOS 2.0 or higher, 312K 
bytes of RAM, a hard disk 
drive, and a graphics display. 
Ef you don't have an optical 
scanner, the company will also 
scan your forms to disk. 
Price: $495. 

Contact: Deerfield Systems, 
Inc., 221 Elizabeth S., Utica, 
МҰ 13501, (315) 797-1805. 
Inquiry 1143. 


nd while we're on the 
subject, Per: FORM from 
Delrina Technology is an- 
other package for handling lots 
of data and lots of paper. 
Using the GEM graphical in- 
lerface, the package includes 
both а forms-design module 
and a form-fill module, both 
of which function 
independently. 

Although you can scan 
your preexisting forms into 
Per: FORM, you can also use 
its forms-design module to 
creale your own custom 
forms. This module's features 
include boxes with multiple 
lines, rounded-corner boxes, 
automatic line spacing, verti- 
cal and horizontal text in dif- 
ferent sizes and fonts, and 
exact placement of objectis on- 
screen. 

The package prints either 
the entire form or text only. It 
will also print to disk. This 
enables you to delay printing or 
to send the completed forms 
via modem tp a remote site for 
later printing. 

The package runs on the 
ІВМ PC, XT, AT, PS/2s, and 
compatibles. А graphics card 
is also 8 necessity. 

Price: $259.95. 

Contact: Deirina Technol- 
ogy, Inc., 10 Brentcliffe Rd., 
Suite 210, Toronto, Ontaric, 
Canada M4G 3Y2, (416) 
423-0456; in the U.S., (800) 
268-0082; in New York, (716) 
835-0405. 


Inquiry 1144. 
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Finch floppy disk. 


Youre looking at something 
your computer has always 
wanted: a camera. It’s part of 
the Canon Still Video photogra- 
phy system. And it means Ihat 
the days of struggling with a 
video camera to load inferior 
images into your computer 
are over, For good, 

For very good, in 
fact, because no video 
camera delivers both the 
МАРИНО оер convenience and high 

resolution of the Canon Still Video system. 

Take a good look. The Canon Still Video camera 
looks and feels just like a regular camera. You use il 
exactly the same way you use a regular camera. But 
there's no film. Instead, up to 50 images are re- 
corded on a 2-inch floppy disk. With a Canon Still 
Video Recorder/Player, these images can be loaded 
into any computer that has a video interface board com- 
patible with NTSC or RGB signals. Then the fun begins. 

Now you're ready to use the entire array of com- 


маё 


puter graphic capabilities at your computer's disposal. For 


CRT images are simulated, 


Circle 53 on Reader Service Card 
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Canon's RC-760 Still 
Video Camera. 


desktop publishing. Pre- 
sentation graphics. Creat- 
ing vour own image 
storage library. You name 
it. Play with the image any 
way you like. You can store the 
original and the changed image in 
the Recorder/Player. 
What kind of image quality are we mace about? 
How about 600,000 CCD pixel resolution. More than 
any other still video image system. Hard copy? Canon 
makes a full color printer that connects directly to the 
system. It delivers a remark- 
able 160 pixels per inch, 
with a 64-step 
gradation. 

If you're ready to 
hear more, the best 
thing to do is call 
Canon now, Our 
experts can tell you 

all you need to know. Just call: 1-800-221-3333, ext. 313. 
The Canon Still Video System; it's what you, and 
your computer, have been waiting for. 
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Canon's RR-450 Stili Video 
Recorder г Player. 
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Тһе Canon FP-510 Printer. 


Canon U.S А inc, One Canon Plaza, Lake Success, NY 11042 © 1988 Canon U 5 А | 
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| Sprint software free 
with T1200F purchase. 


Behold the new Toshiba T1200E 

Its easily small enough to fit 
in the average briefcase, yet IS 
packed with a full megabyte of 
RAM, two 720K B 3/2” diskette 
drives, and a variety of ports. 

[t comes in either reflective 
or backlit LCD models. A full- 
size keyboard. And for a limit- 
ed time, it also comes with our 
exclusive version of Sprint; 
Borlands powerful word proc- 
essing software. Absolutely free. 
And because it weighs only 98 
pounds, its one of the lightest 
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е Бер 


Маде 


IBM-compatible dual diskette 
PCs on earth. It even has remov- 
able, rechargable batteries, so you 
can work with it just about any- 
where you want. 

Those who've used the T1200F 
have hailed it as a small miracle, 
rarely has 
so much | 
power been | 
so easily 


wielded. 


Where is it written that hard 
disk has to mean hard to carry? 

Witness the Toshiba T1200HB. 

It only takes up about one 
square foot of desk and weighs 
less than eleven pounds, but its 
packed with all the features of our 
T1200F and comes with a single 
diskette drive and 20 megabyte 
hard disk? 

Which means its big enough to 
store just about ail the applica- 
tions youll ever use. All the time. 


And, like the T1200F, it has the 


convenience of Resume mode, 


ІШІШІШІ 


In Touch with Tomorrow 


which remembers your place even 
after the unit is turned off. 

For more information on all 
our computers and printers, call 
1-800-457-7777 or visit one of our 
nearby Toshiba dealers. 

They'll make a believer out 
of you. — 


TOSHIBA 
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Software Saves 
the Network 


acking up data from 

multiple users on a net- 
work has always been a prob- 
lem for the system administra- 
tor. The basic problem boils 
down to keeping track of what 
data belongs to whom. But 
Emerald Systems says it has a 
solution in EmSave, the first 
backup software designed spe- 
cifically for performing and 
managing the backup chore on 
a network. 

EmSave works with all 
cassette and cartridge backup 
systems, though it's opti- 
mized for Emerald's Rapid- 
Recover hardware. If you're 
a local-area-network adminis- 
trator who performs backup 
and restore functions on multi- 
ple file servers, Emerald says 
the package will let vou control 
those centrally located archi- 
val tasks more efficiently. For 
example, EmSave locates ali 
network server files and vol- 
umes automatically, then 
shows them to you on-screen. 
There's also an intuitive 
mouse-based user interface; if 
you use the package on Em- 


EmSave is shipped with 
five data cartridges (or cas- 
settes) and a media-storage 
case. To use it, you'll need ап 
IBM AT, PS/2, or compat- 
ible, along with MS-DOS 3.0 
or higher. And of course, 
you'll also need a cartridge or 
cassette backup unit. Emer- 
all's RapidRecover series of 
backup hardware starts at 
$995. 

Price: Cassette version, 

$350; cartridge version, $495. 
Contact: Emerald 

Corp., 4757 Morena Blvd., 
San Diego, CA 92117, (800) 
553-4030; in California, (619) 
270-1994. 

Inquiry 1165. 
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WHAT'S NEW 


SOFTWARE » 


CONNECTIVITY 


EmSave tracks and controls network backup. 


A SchoolMate 
for the Classroom 


he Radio Shack folks are 

making а concerted effort 
to make their Tandy PC com- 
patibles a big factor in the 
classroom. Their latest strat- 
egy is SchoolMate, a class- 
room networking system 
based оп Tandy's DeskMate 
integrated software, М5- 
DOS, and either the low-cost 
TandyLink network or 
3Com's 3 + Share. 

Tandy calls SchoolMate ап 
integrated collection of appli- 
cations and utilities that are 
specifically designed to assist 
students, teachers, and ad- 
ministrators in organizing, 
creating, and sharing infor- 
mation, software, time, and 
resources. 

SchoolMate's classroom 


management applications in- 


` Time оп Your LANs 


P roject management 


essentially be- 
comes groupware when it 


Time Line 3.0 works on 
al) popular LANs. Once you 


clude Roster, Grade Book, 
Lesson Scheduler, and Exam 
Maker. The administrative 


system can be used on à stand- 


alone system as well as on а 
network. In any case, student 
access to tbe SchoolMate net- 
work із limited 10 teacher- 
scheduled applications. 
According to Tandy, there 
аге currently more than 80 
education-specific packages 
that гип оп SchoolMate, with 
more on the way. SchoolMate 
iš ible with Ше entire 
lìne of Tandy computers and 
can support up to 35 worksta- 
tions and 2000 student log- 
ins per network. Each work- 
station and file server needs 
640K bytes of RAM. 
Price: $999.95 (includes 
3+Share). 
Contact: Radio Shack, 1700 
One Tandy Center, Fort 
Worth, TX 76102, (817) 
390-3700. 


Inquiry 1168. 


install the main File Server 
version on your network's 
file server, multiple users 
can share access to both proj- 
ect files and the program it- 
self. Bach user on the net- 
work who wants to work with 
Time Line also needs an in- 
dividual LAN Pack. 
According to Symantec, 
one of the biggest advantages 


Remote-Control 
Connectivity 


P rograms that let you take 
control of computers re- 
motely using modems and a 
telephone line have been grow- 
ing in popularity, especially 
for people who take their work 
home at night or need to sup- 
port computer users who are 
spread over a wide geograph- 
ical area. 

In the time-proven spirit of 
competition, each new genera- 
tion of these programs іп- 
cludes new features. For in- 
stance, as its name implies, 
pcAnywhere ІП is the latest 
and greatest incarnation of 


рс 5 

The program lets you run 
any PC, terminal, non-IBM 
compatible with terminal em- 
ulation, ог even а Macintosh 
from another PC at à remote 
location via modem, or locally 
through ап К5-232С connec- 
tion. New features include 
automatic callback from the 
host machine to the remote 
PC. 

The pcAnywhere package 
comes with the software neces- 
sary for both sides of the 
connection. 

Price: $145. 

Contact: Dynamic Micro- 
processor Associates, Inc., 60 
East 42nd St., Suite 1100, 
New York, NY 10165, (212) 
687-7115. 

Inquiry 1166. 


of Time Line on a network is 
the hefty amount of hard disk 
space it saves. 

Price: File Server version, 
$595; Individual LAN 
Pack, $195. 

Contact: Symantec Corp., 
10201 Torre Ave., Cuper- 
tino, CA 95014, (408) 253- 
9600 


Inquiry 1164. 
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TESTEDano| e ORDER-SHIP SAME DAY 
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[| @ 1 MILLISECOND TRANSFER ТІМЕ? | 
= 2 * SYNCHRONIZED SINEWAVE* 

— 250 watt and 500 watt units offer 4 msec | 


transfer time, PWM waveform 


| | CO, 
PARA SYSTEMS, INC. 


1455 LeMay Dr М ЧУ d Telephone: 
Carrollton. TX 75007 214) 446-7363 
1-800-238-7272 


FAX: (214) 446-9011 TELEX: 140275 OMEGA 


250 WATT | 5 379.00 
300 WATT | 5 | | 
500 WATT | 5 69900 | 5 799.00 | 
6O0 WATT | $ 89900 
1200 WATT | $1499.00 | $1749.00 
1600 WATT | $1999.00 | $2299.00 
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Suggested Retail 


Bring Perspective 
to Your Graphics 


ired of flat and lifeless 

PC graphics? You can 
spiff up those two-dimen- 
sional charts and graphs with a 
new low-cost version of 
Three D Graphics' Perspective 
package. It's called Perspec- 
tive Iunior, and with your in- 
vestment of $149, you can 
make your desktop publishing 
and spreadsheets come more 
alive. With a few keystrokes, 
Perspective Junior trans- 
forms your data into two- and 
three-dimensional color 
graphics. 

Perspective Junior can di- 
rectly import data from 1-2-3, 
SuperCalc, Quattro, Excel, 
and most other spreadsheets. 
After it's done its work, the 
program exports images di- 
rectly into Aldus PageMaker, 
Ventura Publisher, GEM Pub- 
lisher, WordPerfect 5.0, and 
most other desktop publishing 


packages. 

According to its makers, 
Perspective Junior features a 
simplified yet more sophisti- 
cated version of the user inter- 
face introduced by the origi- 
па] Perspective. It offers you 
64 preset color combinations, 
as well as a custom color mix- 
er. You сап also change the 
viewing angle of any of the 
program's three-dimensional 


graphics. 

Perspective Junior can out- 
put to most laser, dot-matrix, 
and color ink-jet printers. 


The p runs on any 
IBM PC, XT, АТ, PS/2, or 
and ires 


512K bytes of RAM, a hard 
disk drive, MS-DOS 2.1 or 
higher, and a color graphics or 
Hercules-compatible card. 
Price: $149. 

Contact; Three D Graphics, 
860 Via de la Paz, Pacific 
Palisades, CA 90272, (213) 
459-7949. 

Inquiry 1138. 
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Turn 2D into 3D with Perspective Junior. 


Draw, Pardner 


icrografx is a company 

that has staked its claim 
on Microsoft Windows-com- 
patible graphics. And it has 
just introduced two new 
packages for that sometimes- 
venerable graphical operating 
environment. 

The first is Draw Plus, an 
enhanced version of the com- 
pany's Draw free-form 
graphics software. Draw Plus 
is designed for business pro- 
fessionals who want to creale 
organizational charts, project 
flowcharts, or related graph- 
ics. It gives you both drawing 
primitives and design tools and 
includes enhancements such 
as context-sensitive help, the 
ability to use scanned 


NRAET 


Micrografx 's ClipArt has 
an Anatomy library. 


images, object rotation, flexi- 
ble labeling and text editing, 
and B color palettes with over 
100 colors, including gray 
scales. 

Draw Plus needs an ІВМ 
PC, XT, AT, or compatible 
with 512K bytes of RAM and 
an EGA or YGA card. It's 
compatible with all input and 
output devices thal are com- 
patible with Microsoft 
Windows. 

Micrografx has also intro- 
duced four new ClipArt librar- 
ies. They are Anatomy, 
Sports and Recreation, Busi- 
ness Forms, and Headline 
Typefaces IV. 

Anatomy is a collection of 
professional illustrations de- 
tailing all aspects of human 
anatonry. Each illustration has 
layers, labels, and symbol 
IDs. 

Sports and Recreation is a 
collection of sporis images 
useful for newsletters and 
other publications. 

Business Forms includes 
certificates, expense reports, 
invoices, ledgers, memos, 
order forms, and statements. 

Headline Typefaces IV has 
six new typefaces: African, 
Balloon, Bayou, Jersey, 
Scoreboard, and Surf. 

Esch library includes Port- 
folio, a utility that lets you 
bring the art into programs 


such as PageMaker and Ven- 
tura Publisher. 

Price: Draw Plus, $395. 
ClipArt Libraries, $79.95 
each, except for Anatomy, 
which is $149.95. 

Contact: Micrograf x, Inc., 
1303 Arapaho, Richardson, 
TX 75081, (800) 272-3729; 
in Texas, (214) 234-1769. 
Inquiry 1140. 


Navigate the 1-2-3 
Waters Graphically 


= or those of you with fa- 
tigued fingers from all the 
kes needed to use 

Lotus 1-2-3, Marg Technoi- 
ogies has relief in the guise of 
MarqNavigator, a graphical 
user interface for the popular 
spreadsheet that provides what 
the company calls “fingertip 
control." 

MarqNavigator lets you 
use a mouse with 1-2-3 to 
graphically perform common 
functions. You can, for in- 
stance, open and move work- 
sheet windows, use drop-down 
menus and submenus for se- 
lecting commands, drag of 
push worksheet portions off 
the screen, execule status and 
function keys, and accelerate 
data entry. 

Маға claims the package 
offers significant performance 
gains over the keyboard-only 
method. It’s especially effec- 
tive if you work with large 
spreadsheets, where editing, 
moving, and cell positioning 
can be time-consuming 
indeed. 

The package works with 
Lotus 1-2-3 versions 2.0 and 
2.01 and requires 30K bytes 
of RAM. And, of course, 
you'll need a mouse. 

Price: $149. 

Contact: Marq Technol- 
ogies, 6285 Nancy Ridge Dr., 
San Diego, CA 92121, (800) 
336-8366; in California, (619) 
452-2373. 


Inquiry 1142, 
continued 


Rackand pinion for your PC. 


The HiREZ™ Mouse. You can feel the difference 
on your first lap around the screen. The cursor 
responds more crisply to your | — control, moving 
320 pixels for every inch on the desktop, | 


versus 200 _ Jor ordinary mice. Built-in 
ballistic | tuning апа 50% less weight enable it 
to go the distance without dragging its | 

tail, so you can cruise through your work 
ыр, е in less time and deskspace. 


8 
EL 
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НКЕ brings high performance to ай 
your favorite PC software. And the Logitech name | 
on the hood means you can count on whats inside. 


SL After ай, we build mice for companies 
зы like Apple, AT&T, DEC, and H-P. 
М қ All this mousepower 


For the name 
of your nearest 
dealer, call 
800-231-7717. 
In California: 800- 
552-8885. In Europe: 
++ 41-21-869-96-56. 


55 
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» comes With the am 
LOGITEC 


ordinary sticker g me 
Р. i Personal Peripherals. Worldwide. 


price of $149.00. 
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WHAT'S NEW 


Windows ClickStart 
Goes Express 


ou Microsoft Windows 

users who crave more 
graphics menu options now 
have more choices than ever in 
hDC Windows Express 2.1, 
an enhanced version of the 
Windows graphic menu sys- 
tem that used to be known as 
hDC ClickStart. 

The hDC Windows Ex- 
press package gives you a 
larger number of display 
preferences and expanded fea- 
tures. For instance, you can 
create your own personalized 
icon libraries. А library with 
50 icons is included. 

The program also gives 
you an uncluttered screen with 
color icons instead of a 
screenful of file and program 
nares. 

You can also start applica- 
tions with а single keystroke ot 
mouse-click, as well as store 
related applications and docu- 
ments in icon-represented 
folders. 

If others will be using your 
System, you can use passwords 
t guard access to sensitive 
files or restrict access to MS- 
DOS. 


SOFTWARE * OTHER 


hDC Windows Express makes Windows even more graphic. 


The hDC Windows Ex- 
press program is compatible 
with most Windows applica- 
tions. 

Price: $79.95. 

Contact: hDC Computer 
Corp., 15379 Northeast 90th 
St.. Redmond, WA 98052, 
(206) 885-5550. 

Inquiry 1169. 


The Great HP 
Font Conversion 


f you own & Hewlett-Pack- 

ard DeskJet ink-jet printer 
and feel more than a little 
constrained by its limited se- 


A File by Any Other Name 


M emory-resident pro- 
grams that let you use 


files instead of 

B-character filenames are 
becoming a hot item. The 
latest comes from Carmei 
Computer Products, whose 
File Control lets you use 
names up lo 108 characters 


long textual descriptions of 
often-cryptic 


But there's more. File 
nize documents in named 
folders and manage individ- 
ual files oc whole folders in a 
cross-referenced index. The 
only files you see in an index 
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are the ones you store. 

The program has a natu- 
ral-language interface that's 
designed to let anyone who 


your computer system 
find а file easily. There's 


also a keystroke recorder 
that lets you create macros— 
which the company calls 
controls—for almost any ap- 
plication. Predefined con- 
trols are included for Word- 
Ренеа Lotus 1-2-3, 

tar, SuperCalc, and 


File Control works with 
most popular application 
programs, including those 


lection of low-cost fonts, 
there's SoftFoniWare's Laser- 
Jet to DeskJet font-conversion 
package. 

As its name implies, the 
package will happily convert 
any soft font designed for the 
LaserJet so it will work on the 
DeskJet. 

There are hundreds of 
widely available public domain 
and shareware fonts available 
from bulletin boards. 

Price: $42. 

Contact: §.H. Moody & As- 
sociates, Inc., SoftFont Ware, 
1810 Fair Oaks Ave., South 
Pasadena, CA 91030, (818) 
441-2260. 

Inquiry 1173. 


named above plus, among 
others, Quattro, Microsoft 
Word, , PFS:First 
Choice, and Xy Write ШІ 
Plus. The program uses 
about 90K bytes of RAM and 
requires an IBM PC, XT, 
AT, PS/2, or compatible 
with MS-DOS 2.11 or high- 
er. File Control is not copy- 


protected. 

Price: $59.95. 

Contact: Carmel Computer 
Products, Inc., Carmel Val- 
key Village Center #8, Р.О. 
Box 215, Carmel Valley, СА 
93924, (408) 659-3155. 
Inquiry 1170. 


Products 
on the Stack 


he trickle of HyperCard 

stacks for the Apple Мас- 
intosh is fast becoming a tor- 
rent, and innovative uses are 
fast being found. Like shop- 
ping, for instance. Here are 
two prime examples: 

[f you're an inveterate bar- 
gain hunter, HyperShopper 
will keep your attention for 
hours on end. It's а HyperCard 
stack that lists over a thou- 
sand discount mail-order com- 
panies and factory outlets. It 
also lists the products they sell 
and the brands they carry. 

[n order to qualify for a 
listing in HyperShopper, в 
company must sell its prod- 
ucts at least 30 percent bekw 
retail or sell truly unique от 
hard-to-find merchandise. 
Price: 519.95. 

Contact: Camtronics Soft- 
ware, 224 Nelson Lane, Р.О. 
Box 1, Camas Valley, OR 
97416, (503) 445-2824. 


Inquiry 1171. 


nd for Macintosh users, 

dealers, and consultants 
who need to keep track of the 
latest information about Mac- 
intosh-related services, prod- 
ucts, programs, and periph- 
erals, there's SuperMaster- 
File. It's а HyperCard stack 
with over 5000 Macintosh-re- 
lated product cards. 

SuperMasterFile runs оп 

the Mac Plus, SE, and I] and 
requires HyperCard 1.1 or 
higher, plus a hard disk with at 
least 3 megabytes of free 
Space. The package includes 
(ive disks in a carrying wal- 
let, with the disks in Apple's 
HD Backup format. Quarter- 
ly updaies are available. 
Price: 559.93. 
Contact: New Edge, Inc., 
Noone Falls, Peterborough. 
NH 03458, (800) 284-3330; 
in New Hampshire, (603) 
924-9100. 
Inquiry 1172. 


The latest multi-player multi- 
format PC game from Australia is 
different to all forms of Poker. 

Aussie JOKER POKER features 
90 player capacity, open-ended discard 
ability, selectable deck size and hands per 
player, password controlled gambling system 
with automatic accounts — and 5 free entry 
forms for the $200,000 Aussie JOKER 
POKER Contest. 

Each month December 1988 through 
April 1989 winners of 240 JOKER 
SOFTWARE games and 4 finalists will be 
randomly drawn from all entries received 
that month. 

Wh à guest, the 20 Finalists will be 
flown to Las Vegas to play Aussie ЖЖЕН 
POKER tor à first prize of $100,000 іп 
cash at the Golden Nugget. 


1,220 Prizes Value $200,000 


1,200 Joker PC software games 
at $29.95 to 549,95 dependent 
on disk lomat. Game prizes 


at sole discretion of sponsor. $60,000 
Cash Prizes for 

Aussie JOKER POKER 

Contest Grand Final: 

Highest Scorer: $100,000 
Second Highest Scorer: $5,000 
Third Highest Scorer: $2,500 
Lowest Scorer: $1,500 
16 Consolation Prizes of $1,000 

each to eliminated Finalists $16,000 
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Aussie JOKER POKER Is 
avallable for SIX major PC's 


If your PC has a mouse or keyboard, а mono 
or cor monitor and a 512K minimum ram 
(except Apple II and C64/128 use 64K and 
keyboard only) vou and your family can 
practise at home for the Las Vegas fina! of 
the Aussie JOKER POKER contest. 


Suggested retal! prices: 


IBM & compatibles 

(CGA Board required) $39.95 
Amiga & Atari ST $49.95 
Macintosh (mono only) $49.95 
Apple (1 $39.95 
C64/128 $29.95 


If ordering try tesephone sdn 83 әлірсіс 8, handing арый check Cut 
minimum Marinera 
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Another Wonder Y from Down Linder 


Appin Comput inc . Cammedere Amapa ine.. Abari, me. , агы Comets Electronica Lol. resgeciheb s ME қын beter 
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Aussie JOKER POKER Contest Rules 
1. MO purchase necessary to ЕГИ. 


2. Void where prohibited by state or federal law. 


3. To enter, simply complete and return the the official 
entry form. 


4. Limit free entries per family ім household. Five ires 
entry foams and full contest rules are inchuded with 
“Aussie Joker Poker or may be obtained by sending 
а Stamped 441! addressed ermeelópe larger than 
2M; x 742 with a hand written request to. Auseet 
Joker Poker Comest Entry Forms, Р.О. Вок 22381, 
Gilroy, СА 95021:2381. Mail-in requests limited to 
one per name, household or family and must be 
received no tater than 3/31/89. WA & VT residents 
need not include return postage. Full rules aiso 
available from participating Mindscape retaliers 


& Monthly entries must be recetved no later than the 
last day of the month in which б drawing will take 
piace in order to participate in the month's drawing 
Drawings will be held from December, 1988 
through April 1989, inclusive Final entries must be 
received by 4/30/89. 


6. Contest open to legal residents of the U.S.À and 
Canada (other than Quabec). 


Т Odds of winning depend on number of eligibie 
әйнек 
B. Contest subject to complete official rules. 


SEE YOUR NEAREST MINDSCAPE 
SOFTWARE RETAILER 


жет... 
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MIND CAPI IME 


EXCLUSIVE DISTRIBUTOR 


С i? rent жане Ore direet on 


1-800-24-JOKER 


24 hour order service 
RETAILERS CALL: 1-800-221-9884 
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MacWorld Expo 
in San Francisco 


f you missed the crowds 

(and the heat) at MacWorld 
Expo in August, held in three 
locations in Boston, you have 
amxher chance to catch up on 


Ше latest new products and ap- 


plications for the Macintosh, 


only this time the Expo will be 


held in balmy San Francisco, 
from January 20-22. 

Mitch Hall! Associates will 
again be using the three-hall 
system, with exhibits sched- 
uled for the Moscone Center 
and Brooks Hall, while most 


of the conferences and keynote 


speeches will be given at the 
Civic Auditorium. 

The Expo will start off 
with ап industry day ой Janu- 
агу 19, open only 10 dealers, 


a 
ШІП ШЕ 
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REGIONAL 


WHAT'S NEW 


PACIFIC 


expected for tbe show. 
Price: $20 for exhibits only; 
$75 for the conference and 
exhibits. 

Contact: Mitch Hall Asso- 
ciates, P.O. Box 155, 
Westwood, MA 02090, (617) 
329-9911. 

Inquiry 921. 


Users Group 
Breaks Record 
for Newsletter 


users group in Kentuck y 

recently distributed 
85,000 copies of its newslet- 
ter by taking a financial risk 
that paid off better than its 
members expected. 


ALTEC ZIP-386 


The Central Kentucky 
Computer Society wanted to 
bundle the October issue of 
its newsletter with the October 
LL edition of the Lexington 
Herald-Leader, but it would 
have cost the group $5000 for 
the insertion. CKCS made an 
agreement: The newspaper 
could keep all the revenue its 
advertising representatives 
made from selling space in the 
newsletter, but if they didn’t 
sell enough to fill the original 
eight pages, CKCS would 
make up the difference. 

Fortunately, letters from 
the Society to 250 computer 
dealers and consultants 
quickly presold the newsletter. 
Advertisers saw this as an op- 
portunity to reach their target 
market in eight counties, and 
because the Society is a 5-1 (3) 
(c) educational group, dona- 
Lions to Ше group аге tax de- 


А ALTEC Technology Corporation 
5751 Rickenbacker Road, Los Angles, СА 90040 А 
| Ты: 1-213-888-9100 


Order Desk: 1-800-255-9971 
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ductible. The section was ex- 
panded to 12 pages, and the 
newspaper gained $8000 in 
revenue. The idea was so suc- 
cessful for advertisers, the 
newspaper, and the Society 
alike that CKCS may use this 
distribution method two or 
three times a year. 

The Computer Learning 
Month newsletter is a tabloid- 
size edition of Computer File, 
the group's regular monthly 
that has a circulation of about 
400. According to the Centrai 
Kentucky Computer Society, 
the 85,000 circulation set a 
single-issue circulation 
record for a users group 
newsletter. 

Contact: CKCS, Suite 160, 
2050 Idle Hour Center, Lex- 
ington, KY 40502, (606) 
293-0154, (ВН5) or (606) 
255-3349, voice. 

continued 
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‘OAK 
-~ Technologies; Ine. 


Bringing Advanced Technology То An Advancing World" 


Turn Your ІВМ? PC/Compatible into an Intelligent Workstation with 


DOS TALK renin. 


The English Language Interface to М5%/РС% DOS and more 


What is DOSTALK? 


DOSTALK is the first and only qe Language Interface to the 
MS-DOS* operating system. To use DOSTALK is very much like com- 
municating with an MS-DOS rt. Just tell DOSTALK what you want 
ear recueat, DOSTALI will t take care of Upon receiving 

pat, DOSTALK will tranalate it from the English inta 
the the MS. adding to the translation the information which 
you are Ay aware of or might heve left out, such as the exact location 
of files) and/or directories. If the request is am Vi ieri ei дең then 
DOSTALK will is م‎ Ды in conversation until it has gathered the missing 
piecea of information. In other words, DOSTALK provides you with the 
moat лын сш ат for using DOS—an environment where vou 
are elev from that of grammer to that of the decision maker— 
where you have the capability of simply E what you want Lo do 
without having to know hew it should be done. 


Why DOSTALK? 

A Natural (English) Language Interface is the most intelligent inter- 
face that a software product can ever have; it ia substa more іп. 
Lelligent than the leon-based interface (MacIntosh? ) or the Window-based 
interface (08/29 ). So if you want an intelligent work station, the 
choice is simple: either spend a couple af thousand dollars for a Macin 
losh ûr a PS/2 with the presentation manager or $129.95 for the more 
intelligent environment И DOSTALK. 


The perfect DOS tutor! 


DOSTALK ia also the ideal environment for learning the MS-DOS 
language, since the augmented translation of each request is displayed 
prior to execution. This is the most frequent method used for learning 
any foreign language (French, DOS, ete...) 


Who Should Use DOSTALK? 


Anyone who has an MS-DOS based IBM РС and wants Lo be infinitely 
morê productive 


Additional Features: 


Тһеге is по comparing! 


As if an English interface 
waant enough, DOSTALK provides a [re сла A 
you with many DOS utility features | Top DOS 


Хігее Prot << DOSTALK 
Mace Utilities* 

| Professor DOS* 
Norton Utilitias* 


which you 1 vill find highly valuable, 
whether are an advanced or a 
novice PU user. These utilities by 
themselves alone are at least a 


$100.00 value: | MicroSoft Tutor* 
“ Search and Locate | 
» Undo 5500.00 & up >> $89.95 | 
е Find 


г Selective Erase/Copy 
* [Input History Buffer 
• And Much More 


SAK Technologies, Inc. 

1500 North Oak St., Suite 931 W, Arlington, МА 22209 
Phone: 703-522-6425 

Fax: 703-276-8456 


DOSTALK Requires: 
An IBM PC/compatible 200K RAM, DOS 2.1 or above with 8.0 and above 
recommended, a hard disk and one floppy drive. 


Меллат вани рлы len, ім. sar main nud mlp paal, кн e dd ратны рана Hees. тағыла Б 
désert ailh ты? rikit radi imr Кішік мыт т Шыт а ШЫП medias. 


ПИРА И. SAK Тано (біз intel Іі half амны aytida iiw bridas сі ЗАҚ Тыын Fr. (neos Мем 
aud preien шалғын алт тт гісін (rale marke af uir romperi n haiiera 


Copyright С. HEN KAK Teotnatogion, inc. 
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Some talk about DOSTALK: 


DM aa iem وراو‎ esi margin one i 

does exactly what it saya, and dors И weil. [t could be the start 

M EE He can hope ture generations of com will 
Tuer нілі жігі іші анайы Кү eer К КП = 

Michael Ecker, PC Clones Magarine 


"DOSTALK. .clearty what is needed and wanted." 
Michael! Tucker, Camputer World Foeus 


"DOSTALK doesn't only ігі you command the vigo Hernan i 
English, it adds some very vice features of ita own ,. DOSTALK dors it 
promise im а autoatA, bugfree manner. . 

Sheldon Richman, Washington Times 


“No other DOS simplifur haz accomplished what а company collet ЗАҚ 
Technologies has with the introduction of DOSTALE. 
Government Computer News 


Some Sample Talk With DOSTALK: 


put the file Smith in directory Office 
ix there а file X.txt om C disk 
backup copy of current dir 
with extension Exe sorted 
make a duplicate of disk А 
are the B disk files equal to the files іп Doa 
all hard disk files starting with Cs 
txt into Б disk from the A disk 


EFE 
- 


Keep The Power: 


We have designed DOSTALK so that it won't reduce your computer's 
We have achieved this by making DOSTALK a shell and not 
memory resident while making it look like a memory resident program. 
DOSTALK is divided into two parts: an 18K part and a 180K part. The 
18K part kills "i pibe the 180K part whenever the execution of an 
external progra ‚ Hence, there will be no memory shortages 
or interrupt рғ blame due to the operation af DOSTALK. Furthermore, 
you can invoke DOSTALK when at the DOS prompt by simply pressing 
the F2 function key. 
Not Copy Protected 
Suggested retail $129.95 


SPECIAL OFFER $59.95 


З. Пау Mones-hbeck Guaranies” 
Dealers and OF Ma Welcome! 


لے € p‏ سے س — — پیج سے == س e i‏ — سس Á a‏ — 


Teu! | ward DOSTALK 

Send me DOSTALKs at 559.56 £ 
Add $3.50 for each shipping (outside USA add А.Я) 3 
Virginia residents please add 4.¥E nales tax % 
TOTAL $ 
Company 

Name 

Addresa 

Chy 

Phone (J 
Payment Method: Check СОШ” AMEX 


— a س‎ — 


MMe р 


Expiration Dute 


2 
Se 
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REGIONAL 
WHAT'S NEW 


Incorporate 
and Save on Taxes 


nder the current tax 

laws, corporate profits of 
less than $185,000 are taxed 
less than che same amount of 
individual income, and many 
successful private business 
cwners would do well in in- 
m according to Nolo 


de that in mind, the 
company ати] Legisoft have de- 
veloped The California En- 
corporator, a software/book 
package that allows a small- 
to medium-size business 10 in- 
corporate under the laws of 
California. After asking for 
information concerning your 
business, lhe software provides 
up te 40 pages of documenta- 
tion required for forming a 


PACIFIC 


corporation, including your 
corporate-name reservation 
letter, articles of incorpora- 
tion, bylaws, minutes, and se- 
curities-law waiver letters. 

The manual includes in- 
formation on tax Jews, Califor- 
nia and Federal regulations, 
and Federal 8 Corporation sta- 
tus; it also details the bene- 
fits of incorporating, such as 
limited liability, deductions 
of employee benefits, per- 
реша! existence, and finan- 
cial flexibility. 

California Incorporator 
runs on the IBM PC, AT, XT, 
PS/25, and compatibles with 
256K bytes of RAM and DOS 
2.1 or higher. 

Price: $129. 

Contact: Nolo Press, 950 
Parker S1., Berkeley, СА 
94710, (800) 992-6656; in 
California, (800) 445-6656. 
Inquiry 939. 


The UCLA PC 
Users Group 


he UCLA PC Users 

Group has about 800 
members, aboul 50 percent of 
whom are beginners, 25 per- 
cent intermediate, and the 
rest advanced. lts general 
meetings, held on the campus 
of UCLA, аге open to the pub- 
lic and usually attended Бу 
about 250 people. Nonmem- 
bers are allowed to attend one 
special-interest group (SIG), 
and the group's bulletin 
board system ік, according to 
President Richard Katz, 
"open to Lhe free world." 

The group's newsletter has 

à circulation of about 900 and 
averages about 15 pages. The 
group does not accept advertis- 
ing in its newsletter. 


Price: $25 for the annual 
membership fee. 

Contact: UCLA PC Users 
Group, University of Califor- 
nia at Los Angeles, NPI 77- 
365, 760 Westwood Plaza, Los 
Angeles, CA 90024, (213) 
650-4700. 

Inquiry 944. 


Send Us Your 
Local News 


YTE is expanding its 

coverage of local events in 
the Pacific- West Coast те- 
gion. If you would like your 
events, conferences, special 
projects, or users groups 
covered, please send infor- 
mation to: Regional Editor, 
ВҮТЕ, One Phoenix Mill 
Lane, Peterborough, NH 
03458. 


Major s on Major brands 


ҒихСасһе 20388 #150 20MHz, 2MB, 150MB ... UM 
FlexCache 25386 #150 25MHz. 2MB, 150MB, VGA . 


DISCOUNT 
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256к-12 256K x 1 DRAM, 120mm .....................-.$%050 
Math coprocessor, 28MMHz ...................- 3 50 
 вдмвимо Samsung Computers Бен Bwy 
58-5000 XT, MHz, 612K RAM, Hercules graphics, Р/В,.......% SD 
DOS 1 - ЖЖК 
S500 286 MHz, BIZK RAM, Hercules paphia, Р/28,... 81060 
DOS, 1. 1.24B floppy 
S-B00 — BO386-20 MHz, desktop model; includes 2 MB НАМ... $2875 
EGA video interface 
8-5000 00206-10 MHz, laptop; includes 20 MB hard dhak, .... $2150 
ымен LCD display (800 x 400) 
4- hand scannar ОСА ........................ § 750 
Паш за 
w/XT согон 30MB.. Pss РТТ. $ 306 
ST251-1 MOONE, 206m8 ........ ............? 406 
STZT7TR-1 65MB, 28me, ALL.. sd 6 485 
T1000 512K, LCD, 1-720К извозна l bà M B S оф aha Pa o u e Fr % м5 
Т1200Н 1M, LCD, 20M ...... sr VERE 0140 
T3100-20 640K, Plasma, 20M TM РО $2855 
T3200-40 1M, Plasma. 40M iil 4 $3425 
T5100-40 A, Plasma, 40M А ++ f я + е © + + „ . 04450 
E 
Ventura Publisher Ұ20......................... ..... $ 439 
| Video зеғеп 
Ранта VGA WGA video омб......... ача E. 


Severe Discount Computers, 14000 E. Firestone Boulevard, Computer City, CA 90670 


(2131 002-7470 FAX Ң213) 921.9597 


Caltormia orders sûd sales tax. Сей to confirm price and availability. 
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Тһе New High Performance Challenger 


іп Local Area Networks 


LifeNet Network 
Operation System 


for iiie mos 


емес 


ture 
realtime backup 


Ir 


THE BETTER ALTERNATIVE 


EXPRESS 
SERIES |! 


Designed for today’s complex word processing. business ond 
desklop Bhing applications the Losec?ro " EXPRESS Series 
t а с 1АЈесіћлес kse printer offering twice as much 
standard mamay оз competing printers 


е Қ.бу compaohicle wih software Сезге lor seven populo 
printers, Including Hewielt Packard Lazer Jol PLUS. 
хотам investment, Айса? labii y 


e ТОМ bytes RAM stancdord 
Моге room for or-ne fonds, text ond graphics 
+ ЗОО x 300 боз per inch (dp) solution provides 
profesional саду printing. 
e 27 standard fonts 
For a more professonadi look, use as many of these ол О 
poge as you wish 
е RS-232 ond Cenfronics nerioces standard. 
Plug and go with virtually any system. 
е 8 page-per-minute print speed. with bond butteding 
Ladd woking тте for pages fo print. 
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ARCHITECTURE FOR THE 90'S 
SHAPE OF THE FUTURE 


THE ——— EVEREX 
SYSTEM 386/20 


eg, = 
e em Muny * 


ELEZELILI 


Establishing a New РС Performance Platform 


The Everex STEP 385/20 offers unexceeded performance іп an 
80386 based personal computer. Designed ая а butiness or 
personal workstation, the Everez 386 delivers a high 
performance environment for current generation ÁT-compatible 
soltware while providing a piatiorm lor tuture operating 
кети. including QS/2", and Xemx* 386 and Unix® 386. 

vanced features include Everex's Advanced Memory 
Management Architecture (АММА?) and a very feat 1:1 
interleave herd disk controller. An eight digit real-time display 
continuously updates cysiem and drive matus 


Call Us for Everex 288/20 and 386/25 


OTHER EVEREX COMPUTERS 


oem 1 24B Floppy, 8125. Мәсмет, 101 ПАНО Controller, 6810 Ebrd 
қылы 199 Wot Arar reas Optcau О Bock 


Call Us For Full Line of Everex 
Peripheral Products. 


We Also Carry Hard/Floppy Drives. Monitors. 
Printers, Motherboards, Tape Backups. 
Macintosh ІВМ P5/2s" Compatible Products 
and АП Major Software. 


JF Associates. Inc. 
ЗЕ 44100 Old Warm Springs 
| Fremont. СА 94538 
bemig 
(415) 659-0403 Pasaring 
FAX (415) 651-9190 L = 


ONSITE 
SERVICE 
AVAILABLE 


NSFER SWITC 


AB SERIAL ^ — a 95 
АВ PARALLEL 519.95 
ABCD SERIAL 
ABCD PARALLEL 
AB CROSSOVER 
PS/2 AB SWITCH 


$29.95 
829.95 
$29.95 


ISOLATING LINE STRIPS 


BAR G-1 519.95 
(андары 
“. ү 


SURGE & FF NOISE 
SUPFHRE SION 
в OUTLETS 
W. & FT, CORD 

14213 14.50 24 @ 12.25 


TRUE ОН-ПМЕ UPS DESMEMED FOR MICRO 
AND MINI POWER SUPPLIES, SIHEWAVE 
OUTPUT.FITS BETWEEN CPU AND Cim 
ONLY 20 105. SEE T.H x !5.87W 3 15^ 


MORE ON-LINE MODELS by ПТ 
LISTED BY SIZE ІМ VOLTAMPS. 
DEALER 


RETAIL 
ITT ИР 400 5172899. 61199. 


$24.95 | 


2 Ms. Transter Time ОН те 60H: 


ITT VIP 1250 $7999. 
| HT VIP 2000 $5429. 
ITT VIP 3000 $6399. 


ITT 5000 510699. 


52099. 
$3725. 
$4479. 


SELF CONTAINED 
GELL - CELL 


TIERIES 


ВА 
NEW SMALL PROFILE 
LIST 


$1499. 
$1899. 
$2299. 
$3999. 


500 УА. 
[750 УА. 
1K VA. 
2K VA. 
3 K VA. 
5 К VA. 


алт) 
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$6599. 
$9379. 


ARGER MODELS 


DEALER 


$1199. 


2% J| UNINTERAUPTIBLE 
т WORKS. POWER SOURCE 
UPSC 200+ 200 WATT S279. 
RETAIL $499. 


UPSC 350 350 WATT $259. 


RETAIL $799. 


UPSC 550 550 WATT $259. 
RETAIL $899. 


RETAIL $999. 


uPSC 1000 watt 97179. 
RETAIL $1250. ** EUROPEAN DESIGNED UPS = 
Made in USA 


| “OPTION 220v. SoH: UPSE 200 $339. 
Modified Wave Form OUTPUT >х» зон: UPSE 250 $353. 


UPSE 550 


UPS PROTECTION WITH 8 Ms. TRANSFER 
| FASTEST IN THE INDUSTRY 


| TRUE RESPONSE TO UNDER 


| AMD OVER VOLTAGE , NOISE 
REPETITIVE SURGES . PHASE - 
SYNC TRANSFER . 40 MINUTE 
BATERY. DIAGNOSTICS & AUTO RESET 


SPS-500 LIST $799. DEALER $519. 
SPS--386 LIST $699. DEALER $449. 


SPS--1200 LIST $1299. DEALER $869. 


UPSC 800 800 watt 9499) 
| TvR1000 = 


LINE TAMER 


FERRO POV POWER меп Ce 
| Surge suppressors 


| IEEE Standard 587 

Rejection 120/6008. 
1 4 Outlatz, t Card 
Regulation +3% 
Feta Dealer 


$139. $ 99. 
$199. $149. 
5259. 9197. 
$299. $225. 
$489. $349, 
5549. 5439. 


МРОНТ 
VOLTAGE REGULATORS 
$129. 
$199. | 
$295. | 
5395. | 


T RANGE тті FEY. 
4. e SURG 


EURO-TRANSFORMERS 
STEP UP/DOWN 110v.-220v. 


TVR2000 
TVR3000.. 


*3000 WATT 
"Select Voltage 100/110/120v. 


Un/Down 200/220/2g40v 


QUANTITY PRICING AVAILABLE 
UPS SYSTEMS ADD $15. MINIMUM 
FOR PACKING & SHIPPING 


AMERICAN POWER CONVERSION 


= Jol XT 


$399. 


DEALER 
$259. 


RETAIL 


LOW COST UPS PROTECTION FOR NETWORK STATIONS 


450 АТ 


$599. $389. | 


AT TYPE SERVERS, 3 COMSERVERS, AND CAD STATIONS 


520 ES 


9. $449 


FOR SFT LEVEL 2 AND VINES FILE SERVERS AS 232 PORT 


800 AT 


$1099. $709. 


LARGE FILE SERVERS WITH MULTIPLE HARD DRIVES 


1200 VX 
| ANE Best iana 


gripe Шаш "li T |! S. HS nort. E 


$1399. $905. 


FOR MULTIPLE PC'S OR та BACKLIP TIME 
1 ю2 Ms. Че n me comp нілі 4 | 
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8 Backups for 
PC, PS/2 Support 
SCO Xenix 386 


aynard Electronics’ 

MaynStream 150 is a 
150-megabyte 34-inch cas- 
sette tape backup system for 
[BM PS/2s, including the 
Model 50Z and the three 
Model 706. А separate sys- 
tem is also available for ІВМ 
PCs, XTs, ATs, and compat- 
ibles. The system for the PS/2s 
supports SCO Xenix 386 ver- 
sion 2.2 and can back up a cas- 
seite's worth of data in 24 
minutes. 

The systems include 
scripts that let you back up re- 
lated files as a group, and an 
archive feature, which trans- 
fers inactive hard disk files 
onto a backup cassette, frecing 
more space on your hard 
disk. The systems’ read-after- 
write and error-correction 
code capabilities can help en- 
sure data integrity. The sys- 
terns also feature electronic 
Rutomatic-tension control and 
direct-drive tape motors. 

The MaynStream 150 is a 
digital data cassette system that 
uses standard d/CAS-85 tape 
format and works with most 
local-area networks, includ- 
ing Novell, 3Com, and IBM's 
Token Ring, according to 
Maynard. Both systems іп- 
clude a half-height drive, 
cables, software, cassettes, and 
a controller card. The con- 
troller card for your PC or 
compatible occupies а half- 
length slot, and the PS/2 con- 
troller card occupies a full- 
length slot. To support SCO 
Xenix 386, Maynard pro- 
vides driver software that you 
can install using an auto-con- 
figuration routine. 

Price: $1525 for IBM PCs; 
$1725 for IBM PS/2s. 
Contact: Maynard Elec- 
tronics, 460 East Semoran 
Bivd., Casselberry, FL 
32707, (800) 821-8782; in 
Florida, (407) 331-6402. 
Inquiry 905. 


REGIONAL 


WHAT'S NEW 
PACIFIC 


Windows-Based 
Word Processor 


mi is a Windows-based 

word processor that lets 
you control more than just the 
words of your document. You 
can edit your document in 
either of two modes: Draft 
mode is for text-only work, 
and layout mode leis you edil 
in WYSIWYG format, com- 
plete with on-screen formatting 
of the document. 1n the pro- 
gram's layout mode, you can 
wrap text; control fonts, 
spacing, and text placement; 
and set up graphics frames, 
according to Samna, the pro- 
gram's publisher. 

Ami lets you import 
Samna, WordPerfect, Word- 
Star, and ASCII files or bit- 

graphics іп РСХ от 
Tag Image File Format into 
the frames, which you can 
place anywhere in the docu- 
ment. You can scale, reposi- 
tion, or crop the graphics 
once you've placed them in the 
frame. 

Word processing capabil- 
ities include search and 
replace; cut, copy, and paste, 
a 130,000-word spelling 
checker, an undo command, 
and headers and footers. You 


can use the program's prede- 


MaynStream 150 digital data cassette backup system. 


fined style sheets or design the 
document's layout yourself. 
Ami requires an IBM PC 
AT, PS/2, ог 80286/80386 
compatible with a Hercules, 
EGA, WGA, or IBM 8514-А 
graphics card, 640K bytes of 
RAM, a hard disk drive, and 
DOS 3.0 or higher. The pro- 
gram is bundled with a run- 
time version of Microsoft 
Windows and can гип with a 
Microsoft or compatible 
mouse. 
Price: $199. 
Contact: Samna Corp., 5600 
Glenridge Dr., Atlanta, GA, 
30342, (800) 831-9679; in 
Georgia, (404) 851-0007, 
Inquiry 907. 


Accounting 
Software for Quick 
Print Industry 


hen а customer comes 

W in with a big printing 
job, many “quick print” 
shops do the cost estimating 
for the job by hand. Because 
of the rush factor and the num- 
ber of elements involved, it's 
often easy to forget to account 
for the number of copies, 
color of ink, letierhead, enve- 
lope, typesetting, and layout 
requirements and thus miscal- 
culate the cost. With Printers 
Inc., you can automate this 
process. 


Once a customer's require- 
ments are entered, the program 
calculates labor, wash-up, 
waste, and registration costs 
and stores it in customizable 
tables. The program is fully 
integrated with the Great 
Plains Accounting Series, so 
you can use the information 
to generate a work order and 
invoice, along with entries in 
the accounts receivable and 
general-ledger programs. 

Printers Inc. works on the 
Mac li, Plus, and SE with a 
20-megabyte hard disk drive, 
1024K bytes of RAM, System 
3.2 or higher, Finder 5.3 or 
higher, and а Imagewriter, 
Laser Writer, or compatible 
printer. À recommended start- 
ing configuration includes 
Great Plains’ Accounts Re- 
ceivable ($795) and Printers 
Inc 


Ргісе: $1495. 

Contact: Great Plains Soft- 
ware, 1701 Southwest 38th St., 
Fargo, ND 58103, (701) 
281-055). 

Inquiry 915. 


Wendin-DOS 2.15 
Breaks 32-megabyte 
Hard Disk Partitions 


W ith Wendin-DOS 2. 15, 
you can create hard disk 
partitions of up to 4 giga- 
bytes. Based on a VAX VMS 
kernel, it lets you run most 
DOS-compatible programs that 
require less than 340K bytes 
of memory. The program in- 
cludes DOS 3.3 extended 
PIPING and SHELL OUT 
functionality. 

The operating system runs 
on the IBM PC, XT, AT, and 
compatibles and requires 
300K bytes of memory. 

Price: $139. 

Contact: Wendin, Box 2888, 
Spokane, WA 99220, (509) 
624-8088. 

Inquiry 913. 
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REGIONAL 


WHAT'S NEW 


Hard Disk System 
for the Amiga 2000 


upra's line of hard disk 

drives for the Amiga 2000 
leis you connect an Amiga 
and an [BM PC XT running 
DOS to the same hard disk 
drive using the Amiga Bridge- 
board Interface. Running 
under that configuration, vou 
can do multitasking on the 
Amiga while running an appli- 
cation in DOS using the disk 
drive's MS-DOS partitions. 

Both internal and external 
SupraDrives аге available in 
20-, 30-, 60-, 120-, and 250- 
megabyte systems. The inter- 
nal model comes with « di- 
reci-memory interface, disk 
drive, controller, cables, and 
screws, To plug in the external 
drive, you place the Supra in- 
terface in an Amiga expansion 
slot and plug in the hard disk 
drive. CLI mate, в command- 
line interpreter, is also 
included. 

Supra Interface Kits are 
also available for those who al- 
ready have а hard disk drive 
and wani to mount it inter- 
па йу, The kits are available 
with or withoul controllers. 
Price: SupraDrive Hard Disk 
Systems: from $699 for the 20- 
megabyte system to $3995 for 
the 250-megabyte system. 
Supra Interface Kits: 
$399.95 with controller; 
$249.95 without controller. 
Contact: Supra Corp., 1133 
Commercial Way, Albany, OR 
97321, (800) 727-8772; in 
Oregon, (503) 967-9075. 
Inquiry 917. 


Enhancement for 
DOS Command-Line 
Interface 


пһапсе! 1.1 is a mem- 

ory-resident program thal 
adds several features to DOS 
without supplanting DOS's 
COMMAND.COM func- 
tions, You can load and run the 


Supra s double-duty hard disk drives. 


program in Lotus-Intel- 
Microsoft Expanded Memory. 

The program, which is noi 
menu-driven, includes these 
enhancements: The ability Іс 
correct a lengthy command's 
typo with four keystrokes; 
display the last 20 commands 
entered; save current drive/ 
directory locations, switch to 
other drives/directories, and 
return to saved location by 
pressing the RETURN key; 
type several commands with- 
out entering them until you 
wanl to send them to DOS one 
at a time; display a sorted list 
of all files changed or called in 
a day; and copy all files on 
drive C changed within а week 
to drive D. 

You can alsa use it to 
display your hidden files in 
current and | BIN directories, 
preveni someone from undelet- 
ing your deleted files, change 
the lime and date associated 
with a file to current time 
and date, and more. 

Enhance! 1.1 runs on the 
IBM PC, XT. AT, PS/2s, and 
compatibles and requires 
256K bytes of RAM and DOS 
2.0 or higher. 

Price: 579,95. 

Contact: Cortex Computing 
Corp., Р.О. Box 116788, Car- 
rolltón, TX 75011, (214) 
492-5124. 


Inquiry 914. 
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Give Commands 
with Single 
Keystrokes 


os-Mate is an ASCII- 

based shell for РС users 
that lets you execute DOS 
commands such as Copy, De- 
leie, MAKEDIR, REMDIR, 
EDLIM, and other file man- 
agement commands with а 
single keystroke. The program 
displays help and status infor- 
mation al the lop of the screen, 
while a l4-character column 
on the right side gives a direc- 
tory of your files and 
subdirectories. 

You can also use Dos-Mate 
lo make, remove, change, and 
delete directories on your 
hard disk drive. The program 
has a built-in editor that's as 
powerful as WordStar, accord- 
ing 10 publisher Intuilive 
Software. You can also use the 
program ta hide and protect 
files and directories protected 
under password protection. 

Dos-Mate runs on IBM 
PCs, XTs, ATs, Р5/25, and 
compatibles and requires 40K 
bytes of RAM and DOS 3.0 or 
higher. The program works 
with Hercules, CGA, VGA, 
ЕСА, and МССА cards. 
Price: 549.95 
Contact: Intuitive Software, 
Р.О. Box 6041, Bozeman, MT 
59715, (406) 587-3348. 
Inquiry 851. 


Analyze Source 
Code Complexity 


A program developed by 

| SET Laboratories to de- 
termine the difficulty level of 
understanding, testing, and 
modifying another pro- 
gram'5 source code can now 
analyze multiple programs 
per run. If a project is divided 
among several programmers, 
thé program can analyze Ше 
separate Files as onc unit. 

PC-Metric 2.0, a program 
hat uses complexity metrics to 
analyze а program's source 
code, also has a bridge that lets 
you analyze the program's 
output using Lotus 1-2-3's sla- 
listical and graphics 
capabilities. 

The program uses tech- 
niques such as the Cyclomatic 
Complexity and the Software 
Science measures lo report on 
the likely number of pro- 
gramming errors in the code, 
amount of required time to 
write a program, and difficulty 
of working with the code. By 
analyzing multiple programs 
per run, PC-Metric 2.0 сап 
lake a program that's been seg- 
mented among several pro- 
grammers and analyze the pro- 
gram as one file, SET 
Laboratories reports. 

Versions are available in 
C, Pascal, COBOL, Modula-2, 
ard FORTRAN. АП versions 
гип on ТЕМ PCs, ATs, ATs, 
and compatibles with DOS 
2.11 or higher and 256K bytes 
of RAM, The program also 
requires Lotus 1-2-3 or a com- 
patible spreadsheet to use the 
1-2-3 bridge. 

Price: $199 per language. 
Contact: SET Laboratories 
[nc., P.O. Box 03627, Port- 
land, OR 97203, (503) 289- 
4758. 

Inquiry 853, 


UNDER-WARE ELECTRONICS 


UNDER-PRICED HARD-WARE & 
UNDER-PRICED SOFT-WARE 


BYTE HOLIDAY SPECIALS 


ALL MERCHANDISE 
GUARANTEED 


ہے = 
—— 


|< ‘OVER 18,000 LAPTOPS SOLD 


NEC 


TERRA | Savin 


80286 PROCESSOR, 4.77/6.0 MHZ 


MULTISPEED-EL 512K RAM, PARALLEL AND SERIAL, SAVINFAX 1 
7795 а аер FLOPPY DRIVE CONTROLLER, Е i ates усы мды ele E. = 
4.77/9.54 ,640K RA KEYBOARD, USER GUIDE. 2 | 
DUAL 720K DISK DRIVES. ORIGINAL LIST $1,995.08 AVEO ARSE EER 
Ы i| SPEED DIAL. HANDSET INCLUDED. 
PARALLEL & SERIAL PORTS, $499 А 00 ORIGINAL LIST: $1,745.00 
RGB MONITOR PORT, dE ETE $ 
S nt | MONO CARD & TTL MONITOR 99 99 0 0 
DOS 3.2 POP UP SOFT + КЕ a К MM RAND PAAZ 
T қ АКЕ. | WITH 
NI-CAD BATTERY PAK & CGA MONITOR & CARD PORTABLE FAX 
AC ADAPTER INCLUDED. ADD $199.00 CHARGER & FAX PAPER INCLUDED 
ONLY TET ORIGINAL LIST: $999.00 


WITH | 
| 20MB HD, CTLR, & 360K FLOPPY $299.00 
app $299.00 тете ERY LIMITED QUANTITY е 


САМОМ 


LASER PRINTER 


UPTO 70% OFF!! | MODEL LBP-8A1 
THOMSON MONITORS ORIGINAL LIST: $3,000.00 


$1,199.00 


ORIGINAL LIST: $2,495.00 


€———— M — 


DIABLO 


630 ECS/API 


EREE 
DOS 3.1 W/ITT XTRA PURCHASE! 


(OFFER GOOD THRU DEC. 3, 1943) 


40 CFS DAISYWHEEL PRINTER COLOR LIST OUR PRICE 8P AGE PER MINUTE, 
4 12" COMPOSITE......$595.00 $99.00 CANON CX ENGINE 
3 9 0 () 14" RGBI ССА...........5499.400 5199.00 PLUS | 
SINAL LIST: $2,295.00 MONOCHROME | 
^ PUCENTRONICS CABLE FREE) 12" GREEN TTL......$199.00 $69.00 | SAMNA III.. FREE: 
12" AMBER COMP.....$169.00 $59.00 s 
F32 DUAL BIN FULL FACTORY WARRANTY | ORIGINAL LIST: $395.00 
SHEET FEEDER TOTAL VALUE: $3,395.00 
$ 1 49 0 0 NEW TOLL FREE NUMBER BOTH FOR ONLY 
ORIGINAL LIST: $1,750.00 800-442-1408 | $899.00 
THOUSANDS OF ITEMS AVAILABLE. TOO 
MANY TO LIST IN THIS AD. PLEASE CALL IN KS. 3 16 -942 -9797 IN BUSINESS FOR OVER 
WITH YOUR REQUEST, QUANTITIES LIMITED. TWELVE YEARS. 
ALL MERCHANDISE AVAILABLE ON A FIRST UNDER-WARE 
COME, FIRST SERVE BASIS. MERCHAN- 
DISE GUARANTEED. 15 GAY КЕТТІМ PRIVI- ELECTRONICS PL Ар АН аага TÀ 
LEGE WITH RMA, RESTOCKING CHARGE ON Б à 
RETURNS, NO SURCHARGE FOR MC, VISA, OR 1970 S. WEST ST. #365 ALL UNDER-PRICED 
DISCOVERCARD, COD ORDERS ACCEPTED WICHITA, KS 67213 CALL AND TELL US WHAT YOU NEED 


WITH CASH OR CASHIERS CHECK. 
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REGIONAL 
WHAT'S NEW 


ee - 


Add Serial Ports 
to Your PC 


C users are finding 

more and more uses for 
their machines these days— 
desktop publishing, telecom- 
munications, and network- 
ing, to name a few. But with 
the increasing capabilities, 
the number of peripherals you 
can attach to your PC can ex- 
ceed the number of unused 
seriel and parallel ports. 
Boca Research has introduced 
the IO/AT, an expansion 
board that has two options: the 
IOAT41, equipped with а 25- 
pin parallel and 9-pin serial 
port; and the IOAT42, with 
both ports plus an additional 
25-pin serial port. 

Running with two JO/AT 


boards іп tandem, your PC can 


support as many as four addi- 
tional serial ports and two ad- 
ditional parallel ports, 
enough to run any device- 
dependent system, the com- 
pany reports. Boca designed 
the board to run specifically 
with the IBM AT—the board 
uses a very-large-scale-inte- 
gration high-speed universal 
asynchronous receiver/trans- 
miter NS16450-compatible 
chip—but it will run on other 
machines, too. 

The short card (4% by 4% 
inches) connects to any AT or 
8-bit PC-style bus. No addi- 


tional software is required (you 


implement the board with 
jumper settings). Both cards 
work on the IBM PC, XT, 
AT, PS/2 Models 25 and 30, 
and compatibles. 

Price: IOAT41, $119; 
JOAT42, $129. 

Contact: Boca Research, 
Inc., 6401 Congress Ave., 
Boca Raton, FL 33487, (407) 
997-0227. 

Inquiry 911. 


PACIFIC 


Boca Research's 104741 in a 25-pin/9-pin configuration. 


Corporate 
Environment 
Manager 


аг Шу a month goes by 

| without corporate execu- 
tives having to hear or deal 
first-hand with the following 
horror stories: A disgruntled 
employee gets fired and de- 
stroys the last six months’ 
worth of payroll files; workers 
are making unauthorized 
copies of expensive commer- 
cial or proprietary software 
for personal use; or someone 
uses an unauthorized public 
domain program infected with 
а virus that corrupts the com- 
рапу'з valuable files. Founda- 
tion Ware's Vaccine Corpo- 
rate 2.1 can prevent these and 
other mishaps, the company 
reports. 

A system manager сап іп- 
stall the program and desig- 
nate which company- 
approved commercial and 
proprietary software can run 
on company PCs. А 5K-byte 
memory-resident module in- 
tercepts any attempt to write 
directly to hard disk drives, 
and a 1K-byte memory-resi- 
dent and disk-resident mod- 
ule checks each program and 
selected files for signs af 
tampering. А special disk, 
called the Blue Disk, is avail- 
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able with a database of signa- 
ture checks for over 5000 
certified virus-free public 
domain and shareware 
programs. 

Vaccine Corporate 2.1 
runs on ihe IBM PC, XT, AT, 
P5/2s, and compatibles with 
384K bytes of RAM and DOS 
3.0 or higher. А hard disk 
drive and a Порру disk drive 
are required. 
Price: $189, 
Contact: Foundation Ware, 
2135 Renrock Rd., Cleveland, 
OH 44118, (800) 722-8737; 
in Ohio, (216) 932-7717. 
Inquiry 912. 


Visualize Data 
with Perceptual 
Mapping 


M apwise is a statistical 
program for marketing. 
research, and advertising 
companies that describes data 
relationships with a percep- 
tual map and creates scatter- 
grams. You can use the scat- 
tergrams in presentations as а 
visual description of your sta- 
tistical market dala. 
According to the pro- 
gram's publisher, you can also 


use Mapwise to assess adver- 
tising effectiveness, position 
products, describe benefit 
segments, measure brand boy- 
alty, target new products, 
and more. 

Mapwise formats up to 
10,000 numbers in a data file, 
and it Summarizes up to 96 
tables and up to 100 rows and 
100 columns of data with one 
map. The program auto- 
matically tests for data 
significance. 

Mapwise runs on the [BM 
PC, XT, AT, PS/2s, and com- 
patibles with 256K bytes of 
RAM, The program can also 
import ASCII and Lotus 
1-2-3 data files. 

Price: $495; $9.95 for 
limited feature version. 
Contact: Market Action Re- 
search Software, Bradley Uni- 
versity, Business Technology 
Center, Peoria IL, 61625, 
(309) 677-3299. 

Inquiry 909. 


z 


Analyze Transfer 
Functions 
to the Fifth Order 


ransfer Function Analy- 

sis can analyze transfer 
functions and polynomials up 
to the fifth order. It can list, 
plot, or file magnitude and 
phase versus frequency in both 
logarithmic (Bode) and lin- 
саг ranges. 

The program's full-screen 
displays with protected fields 
allow for coefficient entry 
and update. 

Transfer Function Analy- 
sis works on the IBM PC, XT, 
AT, PS/2s, and compatibles 
and requires 64K bytes of 
RAM, DOS 2.0 or higher, 
and a CGA, EGA, or VGA 
graphics card. [BM mono- 
chrome graphics is not 
supported. 

Price: $40. 

Contact: CastleSoft, 990 
Oakwood, Castle Rock, CO 
80104, (303) 688-2954. 


Inquiry 908. 


Оп Site Service 
Contract Available. 


Don’t Just Buy a Computer 


C A in a SF-286 


SF.288 (Hard Drives | SF-288 (Hard Drives Optional 


Basic System Features: 


90288-16 tt CPU, В0287 socket, 5124 RAM ах. 


pandabie to ! MB, fully compatible AMI BIOS, 
1 FMB Floppy Disk Drag, combined fioppy/hard 


disk conirollar, Keytronica 101 enhanced 
keyboard, Gockicalender with batiery backup, 
195 walt power supply. 4B hour burn-in teating, 
operalions manual, one year limded warranty аги 
оріюпа on-sie mainbenanosr agreamant 


SF-286-BMHz 
20Mb Mono Special......51249 


Базы: System fegtures plus: Monographics boerd 
with 


рпг port, Samsung 12° amber mono 
montor and д Mr 20Mb hard dria. 
SF-286-BMHz 
20Mb EGA Special.......$1599 


Besic System features plus: Everex EGA 
graphics board, Evervision EGA color monitor 
and Seagale 20МЬ hard drive. 


SF-266-8MHz 


20Mb VGA Special.......81839 


Base: System fealures plus Everex EVGA 
grephice board ( 640x480, 800x800, up to 258 


colors }, Evervision multisync color moniior and 
Seagate ZOMb hard drive. Add $50 for upgrade 
to Mitsubishi Diamond Scan Monitor 


SF-2886-12MHz 


20Mb Mono Special......51749 


Basic System features plus: Monographies board 
with printer port, Samsung 12" ember mono 
monitor and Seagate 20Mb hard drive. 

Upgrade Ia 40м Seagete hand drive, Add $160 
Upgrade to ВМБ Seagate hard drive, Add $449 
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12MHz 18MHz 
(9 WS) (385) 


Mono System aT $1119 $1349 $1499 $2050 
EGA System $1369 $1569 $1720 $1870 $2349 


EGA Bundle................... 


Everex pam 
vision EGA color momior 


Super EGA Bundle..........$579 
Evarex EGA Deluxe putoswüich graphics pasu 
( 640x480, 752х410), and Evervisson 

color monitor, Add $60 15 upgrade ta Mits 


өлі 
[хатка Scan Monitor 
Super VGA Bundle..........5709 


Everex EVGA graphics board С 460x480, 
BOOxBOO, up io 258 colors} and Evervision 
multisync color monitor Ace $60 te upgrade іс 
Mitsubishi Diamond Scan Monitor 


Hard Disk Specials ( for РС) 
Seagate 51225 20Mb + Coniroier 


$265 
Seagate 57128 20Mb + Controlier.........9329 
Seagate ST238 30Mb + Сопітсйег......... $258 
Sasgate ST251 40Mb + Controller ......... 84.49 


Hard Disk Specials ( for АТ) 
Seagate ST125 20Mb { 40ms ! 


$209 
Seagate 57138 30Mb ( 40ms | 8338 
Seagate ST251 4U0Mb (&Oms 1............... $360 
Seagate 57251-1 40Mb ( 28гтін ) $420 
Seagate 4008 8ОМЫ ! 2805 ) 8649 


Everex Modems 


Everex Evercom external end interne! moderne 
(luly Heyes compatible) with Bitcom com- 
munications software 


Inter 1200 Baud Modem 


A m 
External 1200 Baud Pocket Made... ..9139 
Internal 2400 Baud Modem. $149 
Eslama 2400 Baud Modem S100 


Misc. Specials 
Mini WO t PAR, SER. CLK, CAL ) 


$55 

Мін UO wih Game Port 365 
Мин WO + Logitech С? serial mouse 6119 
Teac 3.5 ' 720K floppy бте. ora 
Teac 35 1 4Mb floppy drive $129 
150 Watt Power Supply. 9 
200 Watt Power Supply To 
MS Dos 3 3 with GW Basic $90 
3Mb EMS memory board wi OK { AT] $90 
Samgsm Raman) Ever: Ervaren Gilet Cary Bice 


(іден ae MUR oF Қылығы Ieee of ғым қыны 
шча 


OT 
SFCS WI талл 


C^ LOOK FANTASTIC. 22532 
FEEL GREAT! 


introducing the Perfect Gift... 
Designed for Computer People- 


by Computer People 


Dynamic 3-D designs in vibrant colors 
highlight our smartly tailored active- 
wear. Ultracomfortable 100% cotton T-shirts and 
Sweatshirts allow for easy, carefree movement while you 
set the trend in fashion, technology and the world. 


HURRY ... ORDER NOW! 
Specially Discounted for Christmas! 
T-shirts only $13.95 Sweatshirts only $24.95 CHRISTMAS OFFER 
-Both for only $32.95!! VISA, MASTERCARD, Check or Money Order accepted as payment. Be 
sure to specify Size (SAAL, or XL), Styte (T-shirt or Sweatshirt) and Color (White, Red, Blue, Black 
or Grey) when ordering. Shipping and handling add $4.00 per order. Califomia residents add 


6% sales tax. Allow 4 to 6 weeks for delivery. Prices subject to change. Send payment and 
ordering information to: 


Creative Division МО; 
QUAE MASTER PROGRAMMERS, INC. »-. 
056 9609 Newport Blvd., Newport Beach, CA 99663 д" 


dtc (шай Or Call Toll Free =a 
7 s ее нее 
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SHORT 


TAKES 


Boomerang 
Think C 

SOTA 286i 
ALPS Allegro 24 


FamilyCare Software 


BYTE editors offer hands-on views of new products 


Boomerang Makes Your System Bounce Back 


hile the overall reliabil- 

ity of computers and pe- 
tipherals has continually got- 
ten better, there's not as much 
you can do about one part of 
your system, namely, the AC 
power. Surge protectors and 
RF filters make the power 
smoother, but you're up the 
creek if nothing is coming out 
of the wall. 

Backup power supplies are 
one solution. They're essen- 
tally high-capacity batteries 
with enough juice to power 
your computer for 10 to 20 
minutes. However, they're 
big, they're expensive, and 
they don't help much if the 
power fails when your com- 
puter is working unattended. 

There must be a better way, 
and MicroSync has a unique 
solution in a product called 

. You might think 
of it as a miniature backup 
power supplv. But it's much 
more than that, with a few 
tricks up its electronic sleeve. 

Boomerang consists of a 
circuit board, a lithium bat- 
tery, and a few connectors. 
Measuring 515 by 3% by 3% 
inches overall, Boomerang is 
designed to fit inside your sys- 
tem unit. Using a cleverly de- 
signed bracket, it hangs in that 
previously unused dead space 
between the power supply and 
the expansion slot area. 

With its small battery, Boo- 


merang obviously isn't de- 
signed to be a full-fledged 
backup power supply. And it 
isn't. It works in concert with 
RAM-resident software. As 
soon as Boomerang detects a 
loss of AC power, the software 
saves an image of your RAM 
on your hard disk, parks the 
disk heads, and shuts down the 
system. This usually takes less 
than 30 seconds, depending on 
whether you're using extended 
or expanded memory, and it's 
all done automatically. 

When the power comes 
back and your system reboots, 
you just type а command, and 
your system is returned to the 
exact place it was when the 
power failed. You can even 
place the command in your 


AUTOEXEC.BAT file, let- 
ting you automatically return 
every time to where you were 
the last time you turned off 
your computer. 

Boomerang takes some 
time and a modicum of skill to 
install. You need to connect 
the unit between your power 
supply and motherboard, as 
wel! as place a jumper into a 
terminal of one of your expan- 
sion slots. Though I consider 
myself hardware-savvy, I had 
a difficult time interpreting 
the wordv installation instruc- 
tions. А few well-placed illus- 
trations would have made the 
process considerably easier. 

Тһе fM is relatively tight, 
and if you're using an IBM PC 
AT or compatible, you really 


should have a second battery 
($50), which fits piggyback 
on the first. This makes things 
even tighter. 

Once Boomerang is in- 
stalled, you'll have to get used 
to the strange sensation of not 
having your computer turn off 
when you turn off your sys- 
tem's power switch. 

is a reasonably 

priced and eminently useful 

add-in to any PC. And if you 

live in an area that has fre- 

quent power burps, it can save 
your sanity. 

--Шал Miastkowski 


Boomerang 

$299; extra battery 
(for AT or compatible), 
$50 


Thinking of a Mac C Environment? 


Think of Think C 


hink Tech les intro- 

duced its Lightspeed C 
compiler for the Macintosh in 
1986. It featured a novel inte- 
grated environment that com- 
bined the editor, C compiler, 
object linker, and resource 
linker in one application mod- 
ule. It supercharged в pro- 
grammer's edit-compile-link 
development cycle, producing 
tight, fast code to boot. And as 


icing on the cake, it cost only 
$175. Things have changed 
since then: We've got the Mac 
Plus, Mac SE, and Mac II 
computers. We also have sev- 
eral new software managers, 
color, and MultiFinder. 
Think Technologies (now 
owned by Symantec) has man- 
aged to keep pace with these 
new developments by provid- 
ing free updates to Lightspeed 


C owners via commercial on- 
line systems and bulletin 
However, it reached 
the point where a major up- 
grade of the compiler was in 
order. The company has re- 
spondedto the need for change 
with Lightspeed C 3.0, which 
is now called Think С. 
The new iler features 
user-selectable 68020 and 
confined 
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68881 code generation, sup- 
ports the latest MultiFinder 
and Color QuickDraw traps, 
and generates debugging in- 
formation for MACSbug or 
TMON. When you build ап 
application, you can specify 
its MultiFinder attributes 
(i.¢., MultiFinder-aware, Can 
background, and Accept sus- 


pend/resume events} and its 


Think C sports a source code- 
level debugger. It lets you sin- 
gle-step through your C code 
in a source window while dy- 
namically displaying the con- 
tents of variables or structures 
you've selected in à second 
data window. This feat is ac- 


plication as it runs with Think 
C under MultiFinder. 

Think C operates comfort- 
ably in 1 megabyte, but you'll 
need 2 megabytes of RAM to 
наш the MultiFinder/de- 

bugger environment. Pe 
the best part is that Think C 
still costs only $175. 

You can point and click on 
source code statements in the 

r's source window to 
set/reset breakpoints or to 
help set conditional break- 
points. You can single-step or 
trace into or out of functions 
either by clicking buttons on 
this window or by using a 
menu se . An arrow in 
the source window points to 
the statement that's currently 
being executed. 

The debugger's data win- 
dow lets you examine vari- 
ables іп the format you specify 
(1.е., hexadecimal, decimal 
integer, pointer, floating- 
point, or char). You 
can even examine the fine de- 
tail of structures by entering 
the appropriate C syntax 
statements. 

For example, the statement 
(the, Palette).pnInfo- 
[count].c1RGB.red lets you 
look at the contents of the red 
component of a particular pal- 
etie entry as determined by the 
value in count. For compli- 
cated looping functions, you 
use an automatic mode feature 
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SHORT TAKES 


$175 (registered users 
can upgrade for $69) 


Symantec Corp. 
Think Technologies 


Division 

135 South Rd. 
Bedford, MA 01730 
(617) 275-4800 
Inquiry 1000 


that cycles continuously 
through source code state- 
ments and updates the data 
window as the variable con- 
tents change. 

I tried the debugger on a 


Mac П with 2 megabytes of 


RAM and two color monitors: 
an AppleColor 13-inch moni- 
tor and Mac II video board, 
and а SuperMac 19-inch 
monitor and Spectrum/24 
video board. [also tried попа 
Mac Plus with 2 megabytes of 
RAM to see haw well the de- 
bugger fared on a typical kew- 
end machine, 

On the large SuperMac 
screen, you get generously 
sized source and data win- 
dows. On the Mac Plus, these 
windows are cramped, but you 
can resize them ta make it 


a 


rements: 
Mac Plus, SE, or II 
running System 4.3/ 
Finder 6.0 or higher; 2 
of RAM and 
MultiFinder required to 
level 


debugger. 


work. If you have a second 
monitor on your Mac II, you 
can redirect the debugger win- 
dows to it so that you can ob- 
serve your program's output 
without the screen becoming 
cluttered with debugging in- 
formation. This feature 
worked reliably no matter 
which monitor I used for the 
debug ping output. 

The debugger worked ad- 
mirably on both machines, 
and it let me find some prob- 
істе I'd been having with a 
program within a matter of 
minutes—simply because I 
could see what was happening 
inside it. 

Think C comes with two 
softbound manuals: а user's 
mamal and a libraries refer- 
ence, The user's manual pro- 


vides good information on 
how to call Mac Toolbox rou- 
tines. parait the 1i- 

manual provides infor- 
mation only on the standard 
Unix-style C library func- 
tions. I sorely miss having the 
list of Toolbox calls and their 
Think C calling conventions 
that were available in the ver- 
sion 1.0 manual. And I still 
wish the compiler would give 
an assembly language listing, 
for help in those nasty debug- 
ging situations where the 
source code won't door can't be 
used (the debugger works only 
on application programs). 

One thing you can't do is re- 
start the debugger once you've 
reached the end of an interest- 
ingtrace. You must exit the de- 
bugger, which in turn loses all 
your data window tracing in- 
formation. Think Technol- 
ogies is working on a way to 
save this information so that 
you can reenter the debugger 
without having to reenter the 
data. This із the only glitch I 
found marring the stellar per- 
formance of an alreadv excel- 
lent development language. If 
you want à powerful C com- 
piler with a good debugging 
tool, at a cost that won't blow 
your budget, Think C is the 
one to buy. 


—Tom Thompson 


SOTA 286i Turns Dinosaur into 


Ripsnorting Demon 


o what if I work for a mag- 

azine at the cutting edge 
of personal computing tech- 
nology—my old Tandy model 
1200 HD is just fine by me. 
The 8088 processor is steady 
and reliable, and I've heard 
too many horror stories about 
accelerators gunking up pto- 
ple's systems because of some 
indeterminate incompatibil- 
ity. After all, this old Tandy 
has never let me dowm, and 
I've been using it day in and 
day out for 3 years. But when 
we received a SOTA 286i uni- 
versal accelerator board con- 
taining a 12.5-MHz 80286 


and the company promised it 


would be easy to install and 
sure to work, 1 decided to give 
it a shot. 

Putting the 2861 into the 
Tandy was about as tough as 
changing the oil filter on a car, 
but much cleaner. I slipped off 
the case, removed the 8088 
from the motherboard, stuck it 
into its slot on the 286i, ran a 
supplied ribbon cable from the 
8088's old socket to a spot on 
the SOTA board, and then put 
the 286i into a slot (it wil] fit in 
& long or short slot). 

I was able to boot the Tandy 
in 8088 mode and then, by 
throwing a toggle switch that 
sticks out of the back of the 


machine, boot up in 80286 
mode. But that 80286 mode is 
pretty meaningless without in- 
stalling the accompanying 
software driver. 

When I installed the driver 
program and ran my most 
commonly used software, the 
difference in speed was re- 
markable. XyWrite, which 
used to chug into memory, 
now loads visibly quicker, and 
operations like formatting 
files are almost instanta- 
neous. Procomm ma- 
terial for uploads to BIX fast 
enough to simulate use of a 
2400-bit-per-second modem. 

continued 


Embedded systems designers have already used CrossCode С іл over 291 different applications. 


CrossCode C comes with four 
powerful tools to help you program your 


68000-based ROMable applications 


From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


rossCode C is designed specifically 

to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 


1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here аге three 
CrossCode C features that you won't find 
in any ordinary C compiler: 


* Compiler output code is split into five 
independent memory sections thal you 
can assign into ROM or RAM as you 
please. 


* You can optimize the code for your 
application because vou control Ihe sizes 
of data types. For example, you can 
optimize for speed by using two byte 
inis, Or gel maximum versatility by 
using four byte ins. 


e You can easily write assembly language 
routines thal call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2, ASSEMBLER:  CrossCode С 

comes with a Motorola-style assembler 

that has all the features that assembly 
language programmers require. In fact. 


you could wrile your whole application 

with it: 

“Тһе assembler fealures an advanced 
macro language. conditional assembly, 
"include" files, and an unlimited size 
symbol table. 


e Detailed cross references show you 
where you've defined and referenced 
your symbols. 


ғ After a link, you can actually conven 
your "relocalable" assembler listings 
into "absolute" listings that contain 
absoluie addresses and fully linked 
object code. 


3. LINKER: The CrossCode С linker 
is designed to handle truly huge loads. 
There are no limils on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability. because 
the linker operates comfortably in ihe 
highest ranges of the 68020's address 
space. 

4. DOWNLOADER: CrossCode C 
comes with a downloader thal puts you in 
touch with all EPROM programmers and 
emulators. Il can conver your load inte 
Motorola S-Recards, Iriel Hex, Tek Hex, 
Extended Tek Hex, and Data [O ASCII 


Hex. Youcan also produce a binary image 
шкі convert thal image into any formal 
you might want. In all formats, bytes can 
be split into EPROM for an 8, 16, or 32 
hit data bus. 
Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! [Us available under 
MS-DOS for just 81595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX & XENIX. 


CALL TODAY for more information: 


1-800-448-7733 


(ask for extension 2002) 


[Inside Hlinois or outside the United 
States, please dial 


PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 22 


3110 WOODCREEK DRIVE 
DOWNERS GROVE, ILLINOIS 60515 USA 


Creep cdit n a ігмістемі of SOFTWARE DEVELOPMENT 


SYSTEMS, МС MS-DOSMP ғ s түште anwdemark of 
Microsoft. UNIX n a regnarred Gademad of ATAT XENIX 
Ps a reyrieredi tracert of Алғыс 
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us IntegrAda 


„ће first completely integrated Ada Program- 
ming Support Environment priced for the individual 
programmer on a PC. Designed lor the novice as 
well as the software engineer . 


integrAda Compiler 


with TEXT IO; 
use TEXT Ю; 
procedure TEST is 
task CONTROLLER is 
entry TBD( ‘in out 
end CONTROLLER; 


task body CONTROLLER is 


Validated Production Compiler 
Use on 8086,80186,80286,80386. 

* Ful 640KB .EXE Programs 

е No Extra Memory Required 

e No Math Coprocessor required. 

ә On-Line Library Management 

e Math, Text, Console Packages included 

ә Multiple File Code Retrieval 

е Full-Color, Full Featured Editing 

e Selectable Function Keys 
Ada Subprogram and Package Generation 
Ada Type Generation 
Ada Sensitive Cursor 
Interactive Cursor Error Correction 
Interface to Ada Design Language (ADADL) 
Ada Standard Pretty Printer 
DoD 2167 Documentation Features 
Optional On-Line Ada Training Course 


Мо Run-Time Royalties 


SRT 0 зи п шор TK оп ун "мч eee ч М а ® ьш ьш BEEBE ILL IL uL IM ILL BER KMS DS м 


Introductory Offer $495.00 


^... Iha first choice among the half dozen or so 
compilers now on the market". ---PCWEEK 


AETECH 380 Stevens Avenue, Suite 314, Solana 
Beach, Calilornia 92075 USA 


{619} 755-1277 FAX(519) 755-7540 


"Paseos 
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What's poing on here is the 
2861 running the programs 
with no wait states on most 
read and write cycles. 

There's also а 16K-byte 
memory cache built into the 
board. SOTA says the cache 
hit rate with its proprietary ap- 
proach із 95 percent on the 
average. А driver that comes 
with the board lets you enable 
the cache to work with the hard 
disk and video BIOS. If for 
some reason you wani to slow 
it down to approximate 8088 
speed for timing-dependent 
programs, you can do so easily 
from the keyboard (it takes 
only three keys). 

SOTA rightfully warns 
about potential problems with 
caching on video RAM and 
the hard disk BIOS, but I didn't 
have any trouble with the 
Tandy system. There's also a 
RAM disk driver included in 
the software; the driver sup- 
ports conventional and ex- 
panded memory. 

Accelerator boards that 
soup up 808Е- and 8086-based 
computers are plentiful, but I 
haven't seen onec yet that's eas- 
ier to hook up than the 2861. It 
took just a little more than a 
half hour to put the board in 
and install the software. [ 


| didn't have 10 mess with any- 


thing else, but you might have 
to make a few adjustments, de- 
pending on what brand of 
8088- or 8086-based computer 
you have (SOTA notes a few 
minor tunings that have to be 
made with the AT&T 6300 and 


THE FACTS 


SOTA 286 

$595 for 12.5-MHz 
version; 5495 for 
10-MHz version 


Zenith machines). The 286i 
works with the Lotus/Intel/ 
Microsoft Expanded Memory 
Specification, SOTA says, but 
I didn't test this capability. 
The replacement board also 


has a socket for an 80287 math 
соргосеззог. 
The Norton SI said 


the 286i make; the Tandy 
1200 about 11 times faster 
than it normally is. Numbers 
like thai sound almost mean- 
ingless unti] you run some ap- 
plications. 1 prefer a real- 
world test like the Cup of Java 
benchmark: Operations that 
used to take long enough for 
me to жо fetch a cup of coffee 
now are Finished before 1 can 
even get out of my chair. 
—D. Barker 
cor inlay 
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COMPUTERS FRONIOWE 


S URPASS S'ABLO HERS! 


EC ед Аға e - J І ces, T. кеа wit! E | di. ігі 
"lotec by ош “т. hers: _ ү... 


: 


2. 


"We avery happy фа! off system is atthe 
top of the stack in both price and performance, 
but it is your courteous service thats uncon- 
tested by the competition.” 

- Pierce Haviland — Kingston, МҮ 
"Overall, ‘feel that your products out- pE- 
217 UES and your service has been —— 


ғ 
— ы | 
Р i 


16 Mhz 286 VGA 
1 Meg FONS- Ham 
О Wait Stale S.I. 17.3 


Mhz 286 ЕСА» 

12K SONS Ram 

able to 4 Megs оп MB 
Me Meg 5' „арма 1.2 Meg 5'^" Drive 

шіннійесі 3:5 Drive | 1.44 Meg 3.5" Drive 

PEE Hard Drive | 40 Meg Hard Drive 

И ЕЕ 1 10 1 Inlerleave 

14" EGA Monitor EVEREX VGA Board 


EVEREX EGA CARD Paper While VGA Mon. 

1 Parallel ' 2 Segal ӨТЕ 1 Parallel 2 Serial Porls 
101 Key Keybourd 101 Key Keyboard 

MS DOS w'GW Basic MS DOS wGW Basic 
$1895.00 52295.00 


i Steve Арк! & Stantord Diehl 
КЕЛ} Oci. 1988. BVIE 
бы Review of 20 386 œ R 


"20 Mhz 386 УСА ' * 


1 Мед GON Sim 
1.2 Meg 5% Drive 


w 


e “Emerging as truly — E 

р к. пш Б, ОШ exceptional..." UN £ 

1 to 1 Interleave e “The Gateway 

EVEREX VGA Board delivers gpeed 

14° Multisy nch Monitor 4 wilhout заста 
800 x 600 Resolution —— 9 | 

1 Parallel 2 Serial Ports e The system ran without i 
101 Key Keyboard а дісі” [ 
MS DOS wiGW. Basic n e “We were truly surprised to see а 
В0287 and 80387 Sockels Same 386 as shown system Of this calibor selling fot 
Tower Gase but mono desktop. less than 83000.” 

ч | > e Whar evaluating the эуе package, 
$3795.00 52995:00 The GATEWAY 386 surpasses ай 

ме tor 25 Mhz option the others!" 


ПОСЕ). Gateway 2000 е Р.О. Box 2000 € Sgt. Bluff, IA. 51054 
GATEWAY 800-233-8472/712-943-2000 


All Systems have,a 30 day Money Back Сиағал апаз Year Warranty. 
Due to the Volatiliby ithe DRAM Market аіргісен subject to change 
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Our New Plotter 
Was Designed To Satisfy 
These Specs. 


Encad's SP2800 CAD-compatible plotter 
delivers clean, whisper-quiet, 8-pen 
drawings on film, paper, or vellum media 
from А to E size. Like our A to D size 
SP1800, it's the ideal plotter for architec- 
tural, engineering and scientific drawings. 

The Sf2800$5.793.. HPGL compatible, these plotters work with 

The $P1800$4.555.. AutoCAD, VersaCAD and all 

other CAD software packages. And, both е 

feature our 2-Year/1000 Hour Warranty. 
To find out more and locate the dealer We've Aan: 

nearest you, call: 1-800-356-2808. ine on noise. | 


Кеч ! Create a keyboard 


50 easy to use, costly training time turns 
into instant productivity! | 


Custom Keys and Snap-On ІВМ KeyCaps: Available іп а wide variety 
of colon and imprinted іп your choice of colors and fonts. Keytop and 
Keyfront Labels: Supporting emulation, word processing or custom made 
to pour specs. Won't wear out or come off keys until intentionally removed. 
FlexShield Keyboetd Protectors: Extend keyboard Ше. Protect from dirt, 
liquid and damaging environments without restricting keyboard operation. 

| Call for your FREE CATALOG of Custom Enkancemenss. 

CATALOG HOTLINE: 800 628-2828, Ext. 650 


Ijooleon For orders or custom info, call: 
CORPORATION 


602 634-7515 
FAX: 602 634-4620 
Р.О. Box 201, Dept. BYTE, Cornville, AZ 86325 
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Flatbed 24-pin Printer Handles 


Paper Better Than Print 


he ALPS Allegro 24 is a 

$499 24-pin dot-matrix 
printer that goes head-to-head 
with other low-cost 24-pin 
printers, like the Epson LQ- 
500 and the NEC P2200 (see 
the April BYTE for a review of 
24-pin printers). The ALPS 
unit, though, takes a different 
approach to paper handling 
and to printing; as a result, it 
exceeds at one and falls short 
at the other. 

The Allegro 24 comes with 
four resident fonts, which can 
be selected from the front 
panel, and a 7K-byte RAM 
buffer (expandable to 32K 
bytes). An 
provides three additional 
Character pitch and pro- 
portional spacing are also se- 
lected from the front panel. 
The Allegro 24 uses its mem- 
ory rather than DIP switches 
for storing default settings. 
These can be easily modified 
in the printér's memory mode, 
which lets you change settings 
by pressing selection buttons 
on the front panel. The Al- 
legro 24 emulates Epson LO- 


500 commands and control 


The Allegro 24 performs 
comparably to other low-cost 
24-pin printers. In draft 

, using the same test as in 
the article, the Allegro 
printed about 85 characters 
per second (substantially 
lower than the 180 cps that 
ALPS claims). The Epson 
LQ-500 printed 100 cps using 
the same file. In letter-quality 
mode, the Allegro printed 39 
cps versus 44 cps for the LQ- 
500. The NEC P2200 printed 


i THE FACTS 


ALPS Allegro 24 
$499 


ALPS America 
3553 North First St. 
San Jose, CA 95134 
(408) 432-6000 


Inquiry 1004. 


at almost the exact same speed 
as the Allegro 24 in both draft 
and letter-quality modes. 

Тһе print quality of the Al- 
legro 24 leaves something to 
be desired. In draft mode, the 
quality is inferior to that of my 
9-pin IBM Proprinter. In let- 
ter-quality mode, the print is 
comparable to that of a good 
electric typewriter, but the 
density is not uniform. I would 
say that the suspended head 
does not print as consistently 
as the more standard platen- 
based design. Also, the some- 
what precarious ribbon prob- 
ably contributed to the unsat- 
isfactory print quality. 

What differentiates the Al- 
legro 24 from its competition 
is its flatbed paper guide. In- 
stead of traveling around а 
platen, the paper in this unit 
travels straight across the bot- 
tom of the printer, with the 
print head suspended above 
the paper. ALPS claims that 
this design virtually elimi- 
nates paper jams and lets you 
use a greater variety of paper 
thicknesses. The paper loads 
easily in the front of the 
printer. The Allegro has fold- 
up legs that raise the printer 
enough to store about 2 inches 
of pin-feed paper beneath it. 

The Allegro 24 has some 
good paper-handling fea- 
tures, like forms parking and 
automatic tear-off position- 
ing. The forms-parking fea- 
ture lets you "park" pin-feed 
paper while you're printing 
single sheets or envelopes. Bui 
I hit my first snag with the А1- 
legro 24 using this feature. 
While the flatbed design may 
be good for paper handling, 
the suspended print bead is 
very sensitive to paper thick- 
ness. I found that switching 
from standard pin-feed paper 
to à standard envelope re- 
quired an adjustment of the 
paper-thickness lever. Other- 
wise, the envelope would push 
the ribbon out of its guide next 
to the print head. In fact, it was 

continued 


А hard disk crash сап 
happen at any time. What 
might have been an 


inconvenience any other 
night is a disaster tonight. 


аң, At Everex, we know 
> that lost data can mean 
| more than 
"T^ 
Twas the | Just'time 


and money. 


Christmas... Е 
| makea 


complete line of reliable 
tape backup systems. We 
don't compromise on the 
details, because there's too 
much to lose. 


Everex tape backups. 
Because you can't always 
save the day just by 
working into the night. 


1-800-821-0806 
1-800-821-0807 in California 
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= СЕТ SUPERSOFT's 
SERVICE DIAGNOSTICS 


All thé software, alignment diskettes, paralleUserial wrap-around 
plugs. ROM POSTs and extensive, professional documentation to 
provide the mosi comprehensive testing available for IBM PCs, 

ATs, ATs and af compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many differant types of 
equipment by isotating problems to the board and chip level. 


NEW: SuperSatt's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that ara compatible 
with tha ІВМ ROM BIOS. it works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 
For over nine years, major manufacturers have been relying on 
Supersoft s diagnostics software to help them and their customers 
repair ers. End users have been relying on SuperSoft's 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 
AN CPUs а Numeric Co-processors All Color Graphics & Monochrome 
System Expansion 8 Extended Memory Morwtors 
Floppy, Fired & Non-standard Disk Drives Parallel А Serial Ports 
Standard & Non-standard Printers Mono, CGA, Hercules 4 EGA 
System Board: DMA, Timers, interrupt, Adapters 

Real-time Clock & CMOS config. RAM All Keyboards & the 8042 Controller 


Join the ranks о! XEROX, NCR, CDC, SONY, PRIME, ... who have 


bundled SuperSolt's diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


жолды йрй. Then VT алық cf an шы ысып. THR 
Service Diagnostica kw 386 оғ V2, VAO or Harris, ek (please қасу) . $106 
gr roe riese naea e Seon 


ROM POST құ POZ в созт oniy.. , $245 
Aligranent Disken tor PS/2 and compatibles (35 inch). .% 50 


To order, call 800-678-3600 or 408-745-0234 
408-745-0231, or write SuperSoft. 


FAX 


FINST iN БОҒТМАЙЕ TECHNCI OC PO. Bos 81326 Бае Joss, CA 465-1336 (йі 785-0054 ымы 270906 


SUPERSOFT a a пүркінеіні ratgrmark oí Зан бай inc. COC of Corre Паш. Cop ИЫ РС, AT E XT of 
miraka Duett Meshes Cop  MS-DOR of Memini Corp НЕС of МЕС зіставити, Inc 
PRIME of PRIME INC . Sony of Sony Comp 
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difficult to instali the ribbon 
in the print-head guide, and it 
tended to slip out. 

The printer's noise level, 
tested with a Radio Shack 33- 
2050 sound meter, is about 72 
decibels, which is about the 
same as that of the LQ-500 and 


the NEC P2200. 

The real strong point of the 
ALPS Allegro 24 is its paper- 
handling features. However, 
oversensitivity to paper thick- 
ness and the inadequate print 
quality are major drawbacks. 

—Nick Baran 


An Expert System for Family 


Health Care 


5anew and an arti- 

ficial-intelligence enthu- 
siast, | was particularly inter- 
ested in FamilyCare Soft- 
ware; it's advertised as an 
expert system that you can use 
to help diagnose children's 
medical problems. You use 
menus to select one of four 
areas (accidents, general, skin 
problems, and newborns) and 
a topic within that area (e.g.. 
head injuries, fever, or cry- 
ing). Then you engage in a dia- 
logue with the program; it so- 
licits the information it needs 
from you, in a question-and- 


білсе!" ve got a 3-month-old 
child, I picked the category 
newborns/crying. The pro- 
gram asked: “Does crying 
worsen when you pick up the 
baby and rock him/her?" T 
said no. (But if you answer 


, the p 


yes rogram responds: 
“URGENT! Get medical help 


| FamilyCare Software 
$99 


TEM PC or compatible 
with 256K bytes 

of RAM and DOS 2.0, 
or Macintosh with 512K 
bytes of RAM, 

тура Laboratories, 
29451 Greenfield Rd. 
Suite 216 

Southfield, MI 48076 


(313) 559-4560 
Inquiry 1003. 


now. Your child should see a 
physician within 60 min- 
utes."’) Then the program 
asked: "Does your baby seem 
to be in severe pain, or pain 
that lasts for more than 2 
hours?" Again I said po. (But 
again, if you answer yes, the 
program shouts the same stri- 
dent warning.) 

Finally, the program 
asked: “ Are you afraid that the 
crying might make you lose 
your temper?" Well, yes, 
aren't we all? Again the pro- 


“Avoid a tragedy, seek help. " 
That's a far cry from the calm 
and reasonable advice in Dr. 
Spock 's Baby and Child Care. 

Other areas of the program 
exhibit the same behavior. 
You don't need artificial intel- 
ligence to tell you to get help if 
а child is unconscious or not 
breathing; vou just need a 

idgen of common sense. 

What knowledge the Fami- 
lyCare database does possess 
is hidden behind the question- 
and-answer interface; there's 
no provision for browsing, so 
you can’t thumb through the 
information on the disk the 

way you can page through a 
book. To get at the program's 
expertise and data, you must 
| -ans- 
wer/symptoms-and-advice 
session. 

For the $99 price of this 
package, with its half-mega- 
byte nonindexed database, 
you could buy Dr. Spock's 
well-indexed classic and a 
dozen other pediatric medical 
reference books. 

—Jon Udell п 


РС EXPERTS AGREE: 


Proteus offers the fastest for the 
least, and supports them the most. 


Proteus* sells the fastest personal computers 
you'll find. But as experts from BYTE, InfoWorld, 
Personal Computing, and others have discovered, 
our computers are more than just fast. 

They're also an excellent value. You can't find 
better performing computers at lower prices. 

And Proteus allows you to custom configure а 
system to your exact specifications. 

Finally, Proteus provides you with 15 months of 
Free on-site service and support. And if you're not 


“Тһе Proteus 
is one of 
the fastest 


Business Computer Digest Zero- 
wait-state 
hot rod. 
InfoWorld Magazine 
PROTEUS-288GTX PROTEUS 386/16 
I2MHz, ZERO WAIT STATE 16 MHz opt. MHz 
* Intel 80286-12 CPU ZERO WAIT STATE 
а БАОК RAM expandable to 16MB * Intel 80386 CPU at 16 MHz 
~ 32KB cache memory * Optional 80386 -20MHz 
| * B expansion slots * IMB RAM —Expandable to ЕМЕ, 
| * 2 serial & 1 parallel port + Disk cache 
* L2MB floppy drive or 3.5” a 8 expansion slots 
microfloppy • 2 serial & 1 parallel port 
* Dual HD & floppy controller • L2MB floppy drive 
* 200W power supply, 110/220V * Dual HD & floppy controller 
» 101 key tactile keyboard а 200W power supply, 110/220V 
e» 15-month free on-site service * 101 key tactile keyboard 
е Made in U.S.A. г 15-month free on-aite service 
Complete Systema е Made in ОЗА. 
with Hard Disk and Monitor: Complete Systema 
в 20MB mono $1,995 with Hard Disk and Monitor: 
+ ЗОМВ УСА color $2,395 * 40MB 28ms mono $2,899 
* 20MB УСА plus $2,780 s 40MB 28ms VGA color $3,200 
for 40MB add e 40MB 28ms VGA plus $3,699 
$142 for 80MB add 


for BOMB add | 
$445 | 


ia aF ¢ Bikibi ij i -ipii — 


Y ЕТТЕ i" 
To order, 


i Т НТ | А 1 


call us direct. 1-800-782-8387 
For 24 hr catalog, call 1-201 -288-8577 using your modem set at 1200B/N/B/L 
Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available. 


satisfied with Proteus equipment within 30 days, 
you can return it for a full refund. 

These are the reasons why the experts are во 
impressed with Proteus. And they're not alone. 
NASA, Xerox, GE, RCA, Dupont, GM, Revlon, 
General Dynamics, the U.S. Government, the U.N., 
MIT, Harvard, and Cornell have all become big 
Proteus users. 

For the fastest, most economical, best supported 
computers available, follow the experts to Proteus. 


* , . the favorite 

system of our 
because of 
its speed.” 


InfoWorld Magazine 
PROTEUS POWER 
ЗМНЕ, ZERO WAIT STATE EXTRA PROTEUS POWER 
| * Intel 80386 CPU at 25MH2 WITH CUSTOMIZATION 
a 1MB RAM expandable іс З2МВ * 1:] interleave controller 
« ESDI HD up to 700MB 
* microfloppy drives 
“ tape streamers, 40MB to 225 MB 
* Z serial & 1 parallel port | * coprocessors 
* Dual HD & floppy controller « brand namo monitors and cards 
e 200W power supply, 110/220V a tower configuration on all models 


» L2MB floppy drive 
* 101 key tactile keyboard 


ә 15-month free on-aite service 


* custom configuration on all models 


with Hard Disk and Monitor: 
* 40MB 28ma mono $5,395 

a JOME 28ma VGA color $5,814 
* 40MB 28ma VGA plus 86,196 


LEE MALO 
awe 


j > 


A Чы eni 


| THE INTELLIGENT CONCLUSION 
371 Route ITS, Aurpart 17 Center 


Al) ітімігезегін recognised. © Proteus із a registered trademark of Proteus Technology Corp. АП рга, tarma, specs subject to change. Hashrwurk Heights, МЈ 07604 
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Advantages are 
enhanced by Tatung 
VGA provides 
significantly higher 
resolution. in fact, 
image clarity is 37% 
higher than EGA. And 
while EGA gives you 
16 on-screen colors, 
VGA puts 256 colors 
(from a palette of 
262,144 colors) on 

a monitor's screen 

at a time. Distortion, 
ghosting, and even 
eye fatigue is sharply 
reduced. in text 
modes, characters 
(even those with 
descenders like y, p 
and д) are more clearly 
defined thanks to a 

9 x 18 dot matrix. But, 
while the monitor is a 
vita! part of a VGA 
system, we think the 
real key is the VGA 
card that goes with it. 


The Tatung VGA card 
is al! performance 
Ours is a 16-bit 
graphics array board 
with a single high 
speed, register com- 
patible, VGA chip...a 
graphics controller 
that's incredibly fast 
(it has a bandwidth 
more than 7 times that 
of other VGA boards)! 
You can access this 
speed through the 
16-bit data path to 
display memory, BIOS 
ROM, and 1/0. Our 
exclusive SwiftWrite 
makes the wait state 
virtuaily non-existant. 
More? With 16 colors, 
resolution increases to 
800 x 600. On-board is 
a 256K ORAM; and the 
card is backward com- 
patible with EGA, CGA, 
MDA and Hercules 
graphics standards. 
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Tatung Monitors 
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Tatung bundle 


deliver the new standard provide superior value 


We offer the broadest 
line of VGA monitors 
available; 5 newly styled 
and engineered 
monitors. Each model 
provides 640 x 480, 
640 x 350 lines of 
graphics resolution; 
720 x 400 lines for 
text. Tatung's new 
VGA monitors offer a 
broad range of 
features that con- 
tribute to their 
superior value: dark, 
поп-діаге CRT's, auto- 
matic vertical sizing 
encoding, muiti-color 
text or reverse video 
switch, 110/220V swit- 
chable power supply, 
removable tlit/swivei 
bases...al! supported 
by Tatung's full year 
warranty. 


By bundling VGA 
monitors and cards, 
Tatung puts VGA 
within the reach of 
everyone. іп most 
cases, the Tatung VGA 
bundle will cost no 
more than EGA 
packages! That's why 
we believe that feature 
for feature, dollar for 
doiiar, the Tatung VGA 
bundle represents in- 
comparable value. The 
kind of value only tha 
largest manufacturer 
of monitors in the 
world can deliver. 


in addition, Tatung 
offers users a huge 
advantage: а Tatung 
VGA bundle is 100% 
ІВМІМ VGA compati- 
ble and more...your 
investment in software 
is fully protected. 
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Tatung offers 
guaranteed compatibility 
Whenever a new stan- 
dard is introduced, 
system users have a 
justifiable concern 
about software com- 
patibility. That's why 
Tatung offers a unique 
guarantee*: if you 
note any software in- 
compatibilities within 
the 1 year warranty 
period, Tatung will 
correct them free of 
charge within 30 days, 
otherwise the full 
value of the Tatung 
VGA card will be 
refunded. 


That's the Tatung 
VGA story. it's a story 
worth seeing. For 
complete information, 
specifications, and the 
name of the Tatung 
dealer near you, and 
to arrange for a 
demonstration, 

call us today. 

After all, seeing 

15 believing. 


Compaq's 286 SLT laptop 
finally arrives, 

featuring a high-resolution 
display, battery-boosting 
technology, anda 


silver-plated price tag 

g its name with IBM-compatible por- 

M. table computers—has finally pro- 
duced a computer for your lap. The Com- 
paq 286 SLT is a real laptop that actually 
pushes the state of the art forward— 
though not necessarily in the ways you 
might expect. With a high-resolution 
display and an innovative approach to 
conserving power, Compaq's new laptop 


ts been a long time coming, but 
the that made 


FIRST IMPRESSIONS Ш Frank Hayes 


Laptop 


is designed to harness al] the power of a 
desktop PC in a computer that's genuino- 
ly portable. 


What You Get 

The Compaq 286 SLT is a battery- 
powered laptop that looks at first glance 
like а miniature version of Compaq's 
AC-powered portables; when it's packed 
for traveling it resembles a tool chest 
more than a briefcase. Ав you'd expect 
from its name, the processor is а CMOS 
version of the 80286, running at either 8 
or 12 MHz. Тһе standard complement of 
RAM is 640K bytes, expandable to 3.6 
me . There's a single 34-inch 
floppy disk drive built in, along with a 
hard disk drive—20 megabytes on the 


Model 20, 40 megabytes оп the Model 
40. The price of the system starts at about 
55400 for the 20-megabyte system. 

The first thing you notice when you 
turn on the Compaq laptop is that Com- 
paq has decided not to compete head-to- 
head with Zenith with its display. The 


At Long Last, 


"paper-white" LCD screen on the 
Zenith TurbosPort 386 makes it the envy 
of the industry; it would be hard to match 
the quality of that display. Compaq has 
taken & more standard approach, using a 
10-inch LCD display with ordinary 


ghting. и | 
But while Zenith's paper-white 
is a beautifully clear, easy-to- 
read CGA screen, the screen i5 a 
640- by 480-pixe] VGA display with 
eight levels of gray. It displays anything 
in VGA, EGA, оғ CGA mode (with 16 
levels of gray in CGA). I had no diffi- 
culty using the Compaq's display, it has 
good contrast, and is easily readable 
from a wide range of viewing angles. 

The detachable keyboard matches 
Compaq's standard layout. Compaq 
boasts that the keys are full-size with 
standard spacing; they were certainly 
easy enough to use, and felt normal for 
typing. There are LED indicators for 
Caps Lock, Num Lock, and Scroll Lock, 

continued 
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and separate cursor-control keys. As on 
many laptops, there's also an embedded 
keypad: instead of a separate keypad, 
part of the regular keyboard doubles as 
the mumeric pad. [t didn't bother me, 
since I rarely use a numeric , but 
it’s an inconvenience at best for those 
who do. Fortunately, however, Compaq 
will be offering an external numeric key- 
pad ($129) that can be easily plugged 
into the system. 

The good news about the keyboard is 
thai while you can use it attached to the 
main unit, it also easily detaches. In fact, 
the SLT is one of the few laptops to have 
this feature. When it is attached, it sits on 
a shelf above the floppy disk drive and іп 
front of the LCD screen. When de- 
tached, the keyboard is linked to the 
main unit with a coiled cable. The de- 
tachable keyboard makes this laptop very 
comfortable to use at a desk. For actual 
use in your Lap, it balances better with 
the keyboard nested in its niche beneath 
the screen. Even at 14 pounds, this com- 
puter still sits comfortably on your lap. 

Just below the keyboard in its niche is 
the rechargeable battery pack—it's 
spring-loaded, and easily pops in and 
out. The nickel-cadmium battery is spe- 
cially manufactured for Compaq to 

the time between charges. Com- 
рад says the battery lasts about 3 hours 
between charges, assuming fairly heavy 
use of the hard disk. (One Compaq engi- 
пеег told me that when he ran non-disk- 
intensive programs the system had lasted 
more than 5 hours.) The batteries charge 
d whenever the machine is 


plugged in, and there's a fast-charge 
mode when the computer's not in use— 
they'll fully charge in 1% to 3 hours. 
Across the back of the machine runs 
the usual collection of connectors—par- 
allel printer port, serial port, external 
monitor port, and external disk drive 
connector. The external 5'4-inch floppy 
disk drive ($275) works, but the version I 
tested was big and noisy. It also didn't 
seem to be well integrated with the lap- 
top—sitting next to the laptop on a desk, 
the external drive looked and felt like a 
gargantuan kludge. While I had no diffi- 
culty reading, writing, and formatting 
disks once it was properly installed, it 
took a while to get it working in conjunc- 
tion with the internal floppy disk drive. 
Umil I reran the confi iguration program, 
Ше computer would recognize either the 


byte tape backup unit ($799) as well; it 
plugs into the external disk drive port. 

There's also a connector for an exter- 
nal keyboard. It's possible to leave the 
Compaq laptop folded for traveling, at- 
tach an external keyboard and VGA 
monitor, turn it on, and use the computer 
without even opening it up. I tried vari- 
ous combinations of connecting an exter- 
nal monitor and keyboard, and they all 
worked as expected. 

Finally, there's à connector for what 
Compaq calls & Desktop Expansion 
Base. The idea behind the expansion 
base is to dne И easier for those who 
want to use their as a desktop ma- 


laptop 
chine. Instead of constantly disconnect- 


Photo 1: Ar the office, dhe Compaq 286 SLT сан be placed in its optional Desktop 
Expansion Base, which contains two standard expansion slots. At the left is another 
option, a 544-іпсһ external floppy disk drive. 
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ing and reconnecting cables to the com- 
puter itself, the cables can be connected 
once to the expansion base; the computer 
slides into the base, and al] the connec- 
tions are made automatically. The ех- 

jon unit can also take up to two AT- 
compatible expansion cards, solving 
another common laptop p . (The 
price of the Desktop Expansion Base will 
be $999. How well al! this will work is 
speculation; Compaq didn't even have a 
working prototype available when I saw 
the laptop.) 

Expansion options inside (Һе laptop's 
case are more limited but relatively pain- 
less: Remove six screws from the back 
and an intermal chassis slides part way 
Out, giving you easy access to most of the 
installable options. There are Compaq- 
standard memory ion slots for up 
to 3 megabytes of additional RAM 
(which is compatible with the Lotus/- 
Intel/Microsoft Expanded Memory 
Specification 3.2). There's also a 
modem slot, designed for either an inter- 
nal 2400-bps modem or an additional 
serial-port board. The one internal ex- 
pansion that's not easily accessi- 
ble is the socket for an B-MHz 80287 
floating point coprocessor—it's wel] to 
Ше front of the machine, and requires 
more work Lo get at. 


Power Trip 

What makes the Compaq laptop unique 
is its approach to extending battery life. 
Like most laptops, tbe Compaq shuts 
down the display backlight when typing 
stops for a sufficient period of time, 
which saves a substantial amount of bat- 
tery power. 

But C has taken that idea to new 
levels with this machine. Many parts of 
the system are powered down during pe- 
riods of inactivity (you can even modify 
the power-monitoring system defaults). 
The hard disk, for example, which nor- 
mally chews up lots of power, is powered 
down in a two-step process. Powering 
down the read circuitry adds an almost 
imperceptible delay in hard disk reads; 

powering down the motor adds a substan- 
tial al delay when it's time for a hard disk 
access, but saves much more power. You 
can power-down parts of th modem if 
they're not being used. Only one bank of 
memory is at full power at all times. You 
can put the 12-MHz 80286 into standby 
mode, or run it at a slower speed (8 
MHz), or bring it to a halt—all of which 
save power. 

Once power really does run Клм, this 
laptop goes to extremes to protect you 
from losing your data. At about 10 per- 

continued 
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The New CalComp Artisan" Pen Plotter 
Model 1023. Typical CalComp Quality And 
Performance At An Unusually Low Price. 

Artisan is an easy-to-use, full-featured, 
таке pen plotter that draws 
a fu 


range of plots from À to D size on cut- 


sheet paper and film. All with the speed, 
accuracy, reliability and quality output 
you would өре from plotters costing 
Lwice as much. 


Am орин пн 
шукш cumirádoe 
{Ттт 2 megubyies) for 
тешет produectindy 


өті coiere. 


` But with none of the trade-offs youll 


find in many other low-cost pen plotters. 


Artisans high performance meets the 
new sophistication and power of today's 
microcomputers, workstations and CADD 
software. It turns your ideas and designs 
into plots at speeds up to 30 inches-per- 
second, with resolution of 0005 inch, 
acceleration al 2g, and capability for eight 
pens in any combination of ink color and 


pen Lype. 

АШ for less than $4900, 

The new CalComp Artisan. If you've got 
a mind for performance, quality and value, 
its exaclly what you've been looking for. 

Cal] us at 1-800-CALCOMP Or write 
CalComp, РО Box 3250, Anaheim, СА 
92803. In Canada, call (416) 635-9010. 


Wedrawon - 
your 
-rCalComp 
А Lockheed Company 


© 1988 CalComp Inc. We draw on your imafinalion and Artisan are Uademarks of CalComp 
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cent power—roughly 20 minutes before 
the batteries run dry—the machine 
beeps, and begins blinking a low-battery 
light. When the system runs critically 
low on power, it beeps twice, then begins 
to put the system into standby mode. The 
standby mode simply shuts down the sys- 
tem аз much as possible without losing 
what's in memory: It turns off the 
display backlight and clears the Aid 
halts the CPU, powers down the 
disk and modem, and stops all т 
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access except refreshes. Once you've re- 
connected external power, you can re- 
turn from standby mode—and you're 
right where you left off, with your data 
intact and your program still running. 
Compaq claims that, in standby mode, a 
few minutes worth of battery power can 
be stretched to bours. 

You can also manually put the ma- 
chine into standby mode with a button on 
the front of the computer. This is a con- 
venient way to suspend work without 


Circle 79 on Reader Service Card 


actually turning the computer off—one 
of the nicest features of early 
such as the Radio Shack Model 100. I 
tested the standby mode with several dif- 
ferent programs, and it suspended and 
resumed each of them perfectly. 


How It Performed 

In tests with a number of BYTE Lab 
benchmarks, the Compaq performed ad- 
mirably, if not spectacularly. En its fasi 
mode, the system ran the CPU tests on 
par with some of the better 12-MHz AT 
clones—about 50 percent faster than an 
8-MHz AT. (For comparison, see “Out- 
classing the AT," July BYTE; the Com- 
paq laptop was just slightly slower than 
the Arche Rival 286 in the CPU bench- 
marks, and in line with systems from 
Amdek, Dell, and Epson for hard disk 
tests.) 


Pricey, But Worth Carrying Around 
Compaq has plenty of experience buikd- 
ing computers that can be carried 
around, but this new laptop 15 clearly de- 
signed to be more than portable—it's 
made to be used in places where power 15 
not available. It has much better battery 
life than other hard disk-equipped AT 

. and far more power than ma- 
chines with à similar battery life, such as 
the Zenith Z-181. It's light enough (at 14 
pounds) to be carried easily, and power- 
ful enough that it's worth carrying 
around. 

The Compaq laptop also offers things 
you won't find in most laptops—like 
VGA, graphics and a button that lets you 

and resume your work. 

Аї $5399 for the 20-megabyte model 
($5999 for the 40-megabyte model), this 
laptop is certainly pricey. And it will 
compete head to head with а number of 
lower-priced machines that are already 
firmly entrenched in the laptop market. 
These include Zenith, with its Super- 
sPort 286, and Toshiba and NEC, which 
have both recently introduced similar 
80286-based systems. But it's the first 
laptop to carry the Compaq label, which 
has almost become synonymous with 


ity. 

ee had expected that when Compaq 
finally introduced its laptop, it would be 
a significant machine, a system offering 
convenience approaching that of a Model 
100 combined with the power and display 
capabilities of a desktop system. On the 
whole, Compaq has proved us right. Ш 


Frank Hayes is a BYTE associate news 
editor at the magazine's San Francisco 
office. He can be reached on BIX as 
frankhayes. ” 
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Recognition System That 
Outperforms Ours. 


Consider the facts: 


Nature’s character recognition system can 
be trained to read all characters and languages 
it sees, SPOT (Flagstaff Engineering's Optical 
Character Recognition program) is trainable too. 
It reads most printed documents in English and 
more than 130 other languages. 


Like nature’s original, SPOT is very discerning. 
It can glance over an entire page or zoom in on 
a few lines of text, SPOT can read newspapers, 
magazines, books, manuals, invoices, contracts, 
government documents and much, much more. 

Your eyes are teamed up with that marvelous 
computer, the brain. SPOT uses the latest man- 
made personal computers in conjunction with the 


most popular low-cost scanners, and requires 
no additional hardware. 

SPOT's advanced logic closely approximates 
what the human eyes and brain do. That's why 
SPOT will continue to be the leader in OCR ... 
with an intuition inspired by the original. 

Seeing is believing. Since 1982, Flagstaff 
Engineering has helped thousands of international 
customers read information from various com- 
puter and printed media. Demonstration pro- 
grams are available. Call today. 


= FLAGSTAFF 
= ENGINEERING 


Helping People Read a World of Information 


1120 Kaibab Lane * Flagstaff, AZ 86001 
602-779-3341 ғ FAX 602-779-5998 


Jerry deals with а 
temperamental VGA 
board and has 

an Amiga transplant 


think these machines are trying to 
drive me crazy. They're all in it to- 
gether, you know. 

It all started when we got back 
from 2 weeks in San Antonio {mostly for 
work) and New Orleans (for the World 
Science Fiction Convention). The trip 
was great, The problem was that when I 
got back, I was confronted with about 21 
cubic feet of packages—software, hard- 
ware, and letters—all of it unopened, and 
Î had to deal with the stuff. 

Near the top was the latest version of 
Fractal Magic. Гуе mentioned the pro- 
gram before; it's a reasonable one for ex- 
amining fractal images. Га hoped Sintar 
Software would the documenta- 
tion and user interface, but they haven't 
бопе much. (For example, you have to 
use the mouse to tell the program you 
want it to plot something; but then to get 
the menu of files it can plot, you must let 
go of the mouse and hit Return; after 
which, you must use the mouse again to 
choose one of the programs the dis- 
played. Why they couldn't have let the 
mouse handle it all is beyond me. Oh, 
well.) 

Anyway, it's a relatively painless way 
to look at recursive plots, things like the 
Mandelbrot set and the Ikenada equa- 
tions (which have some similarities to the 
Mandelbrot set). This was a new version 
that could make use of УСА resolution 
(as well as CGA and EGA). Now all I had 
ic do was put in a VGA board. 

I also had the new VGA Paint program 
from RIX SoftWorks, which is said to be 
а doozy. Certainly, their EGA Paint is 
excellent. Before I left for New Orleans, 
RIX's Doc Livingston said he'd arrange 
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SEEING RED 


for a major outfit to send me a VGA 
board that showed up YGA Paint very 
well. When I looked in the huge stack of 
stuff, there it was. This, I thought, is go- 
ing to be easy, 11 put in the new board 
and test a whole slew of WGA programs. 1 
got out the automatic screwdriver—-I'm 
getting very fond of those things—and 
opened up the Zenith Z-386. 

Then I opened up the YGA board. It 
came with an imeoice that said it was be- 
ing lent to me for 30 days (which had 
started 2 weeks ago), after which Га be 
billed for it; and if I sent the board back 
without calling them first to get a retum 
authorization number, they wouldn't ac- 
cept it. It also said that opening the pack- 
аре constituted acceptance of those 
terms. Of course, I couldn't read the 
terms before opening the package. 

I can't possibly accept anything on a 
short-term loan like that, so the board 
went into the out stack. [ don't have time 
to te them about it. If they really 
do refuse its return, I'm sure Notre 
Dame can use а VGA board. 

Then I noticed that there already was a 
VGA board in the Z-386. [t turns out that 
when we were experimenting with Unix, 
we discovered that SCO Unix with the 
Locus DOS-under-Unix package won't 
work with the Zenith Z-448 EGA video 
board, so Alex had installed our Video 
Seven Vega VGA board. That had 
worked just fine to drive the Zenith Flat 
Technology Monitor for Unix. (See last 
month's column. Incidentally, Zenith 
says they'll have new video boards 
worthy of their wonderful FTM Real 
Soon Now.) 

I figured the Vega board was just what 
I needed. It's very fast. One thing I'll be 
working on with the Z-386 is Windows/ 
386, and believe me, that needs a fast 
video board. Amway, the Vega board 
was already installed, so all I needed to 
do was put the machine back together 
and install Fractal Magic. 

That was simple enough. The only 
thing was that when I turned the machine 


on, there was no color red on the screen. 
Plenty of greens and blues, in nice high 
resolution, but nary à flicker of red. I 
fussed about with it for a while. I was 
sure it wasn't the program, but just lo be 
absolutely certain, I exited to DOS and 
invoked Norton Utilities to set the screen 
attributes to red on white. 

Nothing happened. When we took 
Unix off the Z-386, we installed IBM 
DOS 4.0, and Norton Utilities don't 
work with DOS 4.0. (I naw have а ver- 
sion that does.) 

IBM DOS 4.0 has a bunch of reported 
bugs. So does the unofficial DOS 4.01; 
I've decided to wait for a rea] update, so 
that had to be removed. No time like the 
present. It didn't take long to go back to 
the Zenith clone DOS, which 15 some- 
thing like version 3.21-R. Now I could 
invoke Norton's screen attribute com- 
mand to tell it to display red on white. 

I got black on white. No red. 

OK, I thought. It's probably the board, 
but maybe it's the monitor. АП I have to 
do is connect the FTM to the Cheetah's 
video output—the Award video card has 
both EGA and УСА outputs—and see if 
any red shows up. That monitor is heavy, 
and there wasn't any suitable table or 
other flat surface near the Cheetah, but I 
managed to get the FTM perched precar- 
iously on my desk—only to discover that I 
no longer have the Award EGA/VGA 
board in the Cheetah. 

The Award board had worked fine 
with the Electrohome 19-inch variable- 
sync monitor until I tried Windows/386; 
but that had been too much for the Award 
board, so I'd put a good vanilla EGA 
board in the Cheetah. The EGA board 
jte ЕСА on a 9-pin output jack. The 
31-kHz analog FTM wants 15 pins. 

That took care of that test. [ could have 
put a new board in the Cheetah, but 
working on a tower-configuration ma- 
chine isn't easy. You have to sit on the 
floor, and my knees were giving me fits 
anyway. Heck with it. Back to the Z-386. 

continued 
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One thing the computer world desper- 
ately needs is some way to support the 
monitor on top of your computer and still 
be able 10 open up the computer. How- 
ever, with the FTM perched on my desk, 
it was easy enough to get inside the 
2-386, so I took out the Vega board. The 
Award EGA/VGA board was handy, so I 
put that in the Z-386, plugged the ЕТМ 
into the 15-pin output, and turned things 
on 


Nothing. Snow. The Award board and 


the FTM had worked together fine in the 
20-MHz Cheetah, but they didn't work 
with the somewhat slower 27-386. It's 
likely 1 could have got out the Award 
manuals and figured out what was going 
on, but I figured enough was enough. 
Time to go get the Z-448 board. It's 
slow, and it won't work with either Win- 
dows/386 or VM/386, but it does work. I 
dropped that in and turned on the system, 
and everything was fine. Entering Nor- 
ton Utilities' screen attribute command 


NEW: Ist-CLASS HT. 


EXPERT SYSTEMS WITHOUT PROGRAMMING. 
HYPERTEXT WITHOUT HYPE. 


mmm There's been a lot of talk 
lately about hypertext and expert 
systems. Now there's finally a 
product that does justice to both. 
Бенин Introducing Ist-CLASS 
HT. The first expert system pro- 
duct to combine the power and 
accessibility of the Ist-CLASS 
line with the flexibility of hyper- 
text search and retrieval. 

нн The power you need. 
Without the programming. 
With Ist-CLASS HT, you can 
capture specialized expertise 
quickly and easily— without a 
major investment in hardware or 
software. The powerful 1st- 
CLASS approach requires no pro- 
gramming or artificial intelligence 
ехрепепсе- yet offers rich re- 
wards 10 those who have it. And 
the flexible HT functionality un- 
locks a whole new range of op- 
tions for developers and end users 
alike. 

енен A full featured, high 
performance package. With mul- 
tiple knowledge representations, 
interfaces to other programs, 


graphics, and a variety of data 
formats (including ASCH down- 
load, dBase, and Lotus 1-2-37), 
Ist-CLASS'HT has the best com- 
binations of features you'll find in 
the expert system marketplace. 
Add the opportunity to browse 
through multiple levels of text- 
then immediately aci on what you 
find- and we're sure you'll agree 
that Ist-CLASS HT is the first 
truly grown-up hypertext/expert 
system package. 

Gee You'll be joining over 
7500 Ist-CLASS users from 
Startups to Fortune 500 companies 
like Chrysler, Du Pont, and IBM 
by using Ist-CLASS HT. So why 
settle for less? 

ИШЕН Just $20 gets vou a tu- 
torial package. 11 has everything 
you need to gei moving fast. And 
just $2495 gets you Ist-CLASS 
HT itself. 


ENES Why wait? Call now to 
order your tulorial package. 
Toll-free: 1-800-872-8812. 


"CLASS 


Expert Systems, Inc. 


Соно, 526 Бошоп Post Road Wayland, МА 01778 S00-358-88 12 (508-158-7722 in МА) 
ta CLASS Eapen Syscms pred from $495 to $2495. Fas tier [BM PPC For thc DOC VAX 
€ Copyright 1982, [a-CLASS Expert буки, Inc. 
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SA WHITE ON RED gave me white letters on 
a red bac 

I decided that the problem wasn't the 
monitor, Possibly settings on the Vegs 
board? I got out the documentation, 
which is very well done. Among other 
things, it says that there are two classes of 
monitor, Variable Frequency Display 
and IBM Enhanced Color Display. There 
are two kinds of VFD monitors, giving 
three possible cases. Each case needs a 
different setting of the board's switches. 
Finally, there's this note: "If your moni- 
tor is not included in the above list, you 
may need to try different switch settings 
to see which works." 

There was certainly nothing about the 
FTM in the list, so I changed the switch 
settings, put the Vega board back in, and 
fired up. 

Voila. Perfect. Plenty of red signal. 

Now all I had to do was turn things off, 
put the case back on the computer, put 
the screws in, hoist the monitor onto the 
Z-386's case, turn it on... . 

No red. None. 

You don't have to open up the com- 
puter to change the switch settings on the 
Vega board. Turn off the computer. 
Change to a different setting. Turn it on. 
No red, and after a couple of minutes, T 
was convinced there never would be апу 
red. Take out the board. Put in the Z-448 
again. Plenty of red. Now, just for luck, 


Put the case back on. Works fine. No 
problem. I fired up Fractal Magic. As it 
happens, there is no red in the default 
color pattern— wouldn't you know it?— 
but you can change the colors, so I used 
that feature to put in plenty of red. 

The picture is gorgeous. Curved lines 
look like curves. Diagonals look like di- 
agonals. No question about it, УСА is 
nice. I let Fractal Magic run for the eve- 
ning. It's got apparent motion, and with 
mixed colors, you have to see it to believe 
it. Eventually, I turned the system otf for 
the night. 

Next day I turned it on to show off the 
Fractal Magic to Mrs. Pournelle. 

No red. The only way to get red was to 
open the machine and take the Vega 
board out. Put it back in. Still no red. Put 
in the Z-448. Plenty of red. Take it out 
and put in the Vega board. Plenty of red. 

All right, I thought, it must be the 
Vega board. Video Seven had never 
heard of a problem like this, but they ex- 
press-mailed another board. 

Same situation. Fire up the computer 
with the Z-448, and there's red; leave the 
monitor on and install the Vega board, 

continued 
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and there's still red. Turn off the moni- 
tor, and when you turn it back on, there 
won't be any red until you get out the 
£-448 board. . .. 

That seems an unduly complex start- 
up procedure, so I asked Zenith to swap 
monitors. I know that the FTM with the 
Vega board works, because Wayne Rash 
is using that setup and ioves it. I have one 
of the very first FTMs Zenith ever made, 
and I suspect it has a flaky chip. I don't 
know anyone who ever had the kind of 
problem I have. 

The new monitor came this morning. 
It works fine with the Vega board. I sent 
the old one back; maybe Zenith can fig- 
ure this out. As for me, every now and 
then I find myself going “beedee, bee- 
dee, beedee...." 


ҰСА Paint 

Once I had the Vega board installed, I 
was able to play around with VGA Paint. 
As I'd expected, it's great. I'm no artist, 
but certainly VGA Paint lets you do all 
the things you expect in a paint program. 
А smooth function deliberately blurs 
sharp edges and lines, There's a zoom 
that lets you get right down to individual 


pixels and play with them. 

Some of the demonstrations аге spec- 
tacular. 

Just for the heck of it, I got out my 
Datacam computer screen camera and 
took a couple of shots. The Datacam can 
use ordinary film or a special Polaroid 
35mm slide film. Both give nice results 
when you use them to shoot stuff done 
with YGA Paint. [t all looks especially 
nice when it's done on the FTM. The 
Vega board and the FTM are a winning 
combination. 

Standards change. The first IBM PC 
color board, CGA, was just too fuzzy; if 
you had to stare al screens of CGA text 
for long, you'd go blind. When EGA 
came out, it rapidly became the default 
business color standard because it is 
good enough, in fact, I'm writing this 
now using Q&A Write, a vanilla EGA 
board, and the Electrohome 19-inch 
color monitor te display white letters on a 
blue background. I don't mind it at all. 

Programmers, however, hate EGA be- 
cause the board and chip set were badly 
designed. You can't read the EGA regis- 
ters, meaning that you can't tell what 
state the silly thing 15 іп, meaning that 


it's hard to write software that takes ad- 
vantage of all йз capabilities and yet 
doesn't get confused. 

You can do fairly nice color work in 
EGA; RIX SoftWorks has an excellent 
paint program for it. However, EGA is 
nowhere near as nice as VGA. 

I've heard stories that even VGA isn't 
really good enough to be a standard. Of 
course, the question is, “Good enough 
for what?" By me, УСА is plenty good 
enough, especially the fast Vega board 
driving an ЕТМ. 

My next step is to get Candy Cable to 
make me up a 15-pin-to-9-pin video 
cable so І can run my Electrohome 19- 
inch monitor off the Vega board. I expect 
it will be spectacular. 


Amiga 68020 
Longtime readers will know Гус some- 
umes had problems with Amiga com- 
puters. Part of the difficulty is me: the 
Amiga is a powerful multitasking ma- 
chine, with a fairly complex operating 
system. Unlike the Macintosh, which is 
easy to use but limited in what it can do— 
you can learn almost all you ever will 
confined 
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Count Шет. With MOUSE-TRAK, 


is already in use by 


the military in planes, subs and tanks. 


. five fingers do all the work. Because 
it uses trackball technology, input 
and precision control is at your 

шы ү fingerups, not your elbow. 4 

OC With CAD, Desktop Р 

Publishing or Spreadsheet f 

applications, MOUSE-TRAK is easier, faster, more 

relaxed and а lot more comfortable to use than 

ordinary input devices. 


MOUSE-TRAK OFFERS YOU OPTIONS 
2 or 3 balum — Multiple Interfacing $ 

MOUSE-TRAK is stationary. Only the highly b 
efficient trackball moves, eliminating tiresome — 
итп and wrist movement. You can operate Y , 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. It plugs into your 

er amd needs no additional power supply. 

User definable input keys are in pen er ай | 
locations. The uniquely patented shape has " 
been developed through 

rigorous ergonomic 


_ ж» studies of hand 
- sizes and 
үш Un, finger geom- / 
ж. ету. Made 


in the U.5.. 
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Engineers al ІВМ", Texas Instruments" and Motorola™ arc 
alsa using MOUSE- TRAKS. 
MOUSE-TRAK carries a money 
back guarantee. 1f you доп” 
like using MOUSE-TRAK 
within 30 days, we'll 
refund your money. 
And, if you do like ( 
it, we'li give you $10 
for your old mouse. 


MOUSE-TRAK 
ranges in from 
5139-5189. | E 
Call us toll- — MOUSE-TRAK combines monse inter 
{тсе рі the торы a vi tl 
complete sto precision Жуатын г 


TRAK and the name of a dealer near you. 
Our new brochure is available upon request. 


1-800-533-4822 


(in Texas 214-494-3073) 


mouse-trak 
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guide complete with numerous script 
examples, special tips and warnings, ІР 
lustrdtions, and diagrams designed to 
reinforce concepts and make learnin 


The design architects for IBM PC DOS 
Version 4.0 provide invaluable tips and 
techniques for getting the most out of 
this more powerful and varsatile ver- 


This essential new guide provides cut- 
ling edge information on every 


of computer-aided software eng: 
$24. 


$22.95 neering. _ (1-63747-5) 
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é » When you go to work with your computer, sit down with the best. Wiley Computer Books į D oum 
` © give you incisive, on-target instruction, top authors, and a complete selection Т 
| that covers the latest software, hardware, and applications. Get smart — with Wiley. 
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karn about using the Mac in a couple of 
days—the Amiga has lots of capabilities, 
and it deserves more time than I've been 
willing to give it. 

On the other hand, the machine is 
sometimes beastly slow, especially at 
disk access. 

Recently, some of that changed. Com- 
пкхіоге sent Andy Finkel ("afinkel" on 
BIX) out to update my Amiga 2000 and 
see that I got properly checked out on 
using it. [ also invited the local Amiga 
guru, Joanne Dow (“ 7") to come 
over so she’d know what Andy did in 
case I needed help after he left. 

The first thing Andy did was quite lit- 
erally jack up my hard disk drive and run 
a new machine under it. While we were 
at it, we looked for a place to put a Supra 
hard disk drive, but there just isn’t room 
for two of them inside the Amiga 2000's 
case. 

The new Amiga has а 68020 ргосев- 

sor. It also has new ROMs with the ver- 
tien 1.3 operating system. Prior versions 
of Ami you to boot up 
the machine with a Kickstart floppy 
disk, even if you had a hard disk drive in- 
stalled. No more. Now the Amiga boots 
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up from the hard disk, just like any other 
computer. 

The next thing they did was save al] 
the stuff from my hard disk and reformat 
it. There are new disk-access techniques 
that speed things up something wonder- 
ful. You no longer have time to grow a 
beard while the Amiga loads files. 

Then they did а lot of tricks with the 
start-up sequence. I don't understand 
most of them. It's not that I can Т under- 
stand, just that it will take time: the 
Amiga is a bit different from any other 
machine we have here. For example, to 
the Amiga, the command to get the disk 
directory is just another command file on 
the disk; before it can give you a direc- 
tory, the machine has to go get the direc- 
tory reading program and bring that into 
memory. Needless to say, that slows 
things a bit. 

However, with the new 
Mies Se rtu сй рет apt 
mand a memory-resident m. DOS 
does this automatically —that is, a cer- 
tain number of DOS utilities like DIR are 
brought into memory and left there on 

start-up. AmigaDOS 1,3 will let you do 
the зап thing, except that, unlike PC- 
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DOS, AmigaDOS lets you choose which 
utilities you want in memory and which 
stay as disk files. 


Interlacing 

The normal video mode for an Amiga 
is 200 lines. Actually, the machine 
traces out 400 lines per frame, but lines 
201-400 are identical to lines | -200 and 
are Ku right on top of the previously 
painted set. 

There's another mode, called inter- 
lace, in which lines 201—400 are differ- 
ent from lines 1-200. Line 201 goes in 
between line ] and line 2; 202 between 2 
and 3, and so on. The result is higher res- 
olution. Alas, on the usual monitor, the 
image seems to jump up and down, and if 
you watch it long, you'll get а headache. 
You can make interlace mode usable for 
some programs by careful attention to 
colors and contrasts, but at its best it 
won't be all that easy to look at. 

The problem is that for good CAD pro- 
grams, you can use the higher resolution 
you get from interlace. One of the better 
programs, Intro CAD, doesn't even have 
a noninterlace mode. No matter what you 

continued 


What’s Your Excuse? 


We thought it was time to set the record straight. 


The ten most used excuses for not buying The ten best reasons for buying FLASH The Disk Accelerator. 
FLASH The Disk Accelerator. 


1. It won't work for me because Гуе got ]. LIGHTNING won't work for you but FLASH will! FLASH not only 
extended memory! accesses AT extended memory but uses AT extended, EMS expanded and 
conventional mernories separately or in any combination of the three. 
2. My machine runs fast as it is! 2. This is one of the biggest misconceptions! The fact is, the faster your 


processor the more you need a disk cache. Your 386 system won't be 
running at top speed until FLASH is installed! 

3. Installing TSR's is too complicated! 3. We take pride in how hard we work to make your work easier. FLASH 
comes equipped with an organized, easy to use, easy to understand 
manual and command language. Not to mention, a sensible menu 


installation &nd command help screen! 

4. Disk Cache? 4. We want everyone to be familiar with the fantastic benefits of increased 
system speed. We encourage you to call us or see your local dealer for 
information! 

5. 1 got one from IBM free! 5. You get whal you pay for!! 

6. Disk caches won't speed up floppies; that's all 6. The popularity of portable systems has our competition scrambling to 

my portable has! create a program that does cache floppies. FLASH , however, has been 
there ail along. In fact, FLASH will buffer a whopping 26 device driven 
drives! 

7, They're all the same! 7. Please, don't be misled. FLASH, because of it's wide range of options 


and superior speed, is guaranteed to be the fastest and moet versatile 
cache on the market. PC Magazine seems to agree! 

8. I've heard disk caches will blow up my drive! | 8. Моя can, but FLASH won't Its unmatched level of compatibility helps 
generate the safest information transfer available! 

9. I've already got one, why spend more money? 9. Why? Because it's well worth Ше price! We want you to Bind that ош. 
And, the price can't be beat. If you already own a disk cache we'll sell 
you FLASH for just $19.95! Call for more details! 


10. AH of the above. 10. There aren't any reasons not to! 

FLASH is the hands down winner... FLASH stands al the top of its class... 
А feature rich caching program with FLASH offers all the options of 
adjustable Cache sizes and support for LIGHTNING and morc. | 

ce E ape Still the best caching в ' А - r Byte Magazine 
software for your money.” Ed { Ch pn - 

- Winn L. Rosch, РС Magazine | Or S 0166 “Better than several others.. adden 


- Howard W. Sams & Co. Publishing - 


FLASH 77e Disk Accelerator. 


from 
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| Ф: Please call today 1-800-25 FLASH CACHE OWNER $19.95 
— ТШ TE see mi local dealer. 


Software Masters Inc. 6352 North Guilford Ave. Indianapolis, IN 46220 (317) 253-8088 
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бо, trying to use the program with an or- 
dinary monitor is nearly impossible; 
after a while, the flicker will árive you 
nuts. 
However, if you're willing to spend 
the money, there's an elegant remedy. 
The Amiga has built-in video and stereo 
output, but there's also а video slot that 
can accommodate a third-party video 
board. Joanne Dow brought over the 
most popular one, a board called Flicker 
Fixer from MicroWay. Flicker Fixer oui- 


Redes! Ma кіл! pum ا‎ наш = а= 
ман 
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puts analog color at 31 KHz, and thus will 
play to most multiple-frequency meni- 
tors. Іп particular, it works with the 
NEC MultiSync monitor, and speciacu- 
lariv well with the FTM. (We had no 
lem with red, even on my flaky old 

.) The result is gorgeous. 


Make Your Own Movies 

One of the standard programs for Ше 
Amiga is Deluxe Paint IT from Electronic 
Arts. Ar least one version of Deluxe Paint 


1-800-828-6107 
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has been around since the early days of 
the Amiga, and indeed, the program 
helped make the machine popular. Now 
there's Deluxe Productions, which lets 
you take pictures drawn with Deluxe 
Paint II (or, for that matter, pictures 
taken from any other source, including 
scanned-in pictures, provided only that 
they're stored in the Amiga standard 
image data format) and mix them. You 
сап also mix in images from a YCR. 

The results can be rather spectacular. 
Bring in, зау, a map of the U,S.; overlay 
that with clouds and lightning; move the 
clouds across the тар as the lightning 
flashes; bring in other weather fronts 
and move those; add titles and text boxes; 
and so forth. You can do an illustrated 
weather show that your local TV station 
would be proud of. 

Deluxe Productions is quite easy to 
use, in the sense that it won't iake an 
hour 10 learn how to do what I described 
above. It might take а lot longer than that 
to get it right, but that's a matter of artis- 
lic talent, noi understanding the pro- 
pram. There i5 а learning curve, but 
much of what you must do is intuitive, 
and the rest is fairly simple to remember. 

Deluxe Productions is capable of a 
kind of animation. It has a dozen ways to 
wipe images on and off. ( “Wipe” is the 
term used to describe the way the image 
appears: does it start at the upper left 
corner and wipe itself on down to lower 
right? Or perhaps start in the middle and 
sort of spiral on?) You can bring in vari- 
ous objects, move them, and control how 
long they move and how long they pause. 
Wipe in а new background picture. Bring 
in more objects. Edit all the scenes that 
you've created. There are a bunch of 
ether features, all described in a thick 
manual that for once has lots of examples 
and is easy to read. 

I don't create ads, but i£ 1 did, I'd want 
a capability like this. It's sure great for 
just noodling around with images. 

The manual says you need an Amiga 
with al least 1 megabyte of RAM. More 
memory helps; so does a hard disk drive. 
The manual also says you need Kickstart 
1.2. We found thet the program works 
fine with the 68020 machine running 
AmigaDOs 1.3. 


Coming Attractions 
The Deluxe Productions manual informs 
you that the program uses all the “chip 
RAM" it can gel, and it warns you to 
close all extraneous windows before you 
use й. Chip RAM is peculiar io the 
Amiga: the special Amiga chip set has 
512K bytes of very fast "video RAM" 
continued 
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with Key Lock, Turbo, Power and Hard 
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Switch EGA Card 640 x 480 Intel 80286 
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42+ Meg Hard Disk Drive е 5" 12 Meg 
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еее, ÎNC. 17120 Dallas Parkway Suite 212 • Dallas, Texas 75248 
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built into the system. (There is also “fast 
RAM," which to “mother- 
board RAM" оп ап IBM PC.) Chip 
RAM controls the Amiga's screen 
images. Programs can get into trouble if 
you have left a lot of screen windows 
open and the program needs more chip 
RAM than is available. 

By the time you read this, Commodore 
wil] have upgraded the Amiga: there will 
be an optional new chip that contains a 
full megabyte of chip RAM, enough that 
no program should have any problems. 


The PC Side 
The Amiga 2000 was designed to com- 
pete with the IBM PC. The notion was 
that the PC is boring; the average banker 
or businessperson would really prefer an 
exciting computer like the Amiga but un- 
fortunately has no choice because the 
work must be done. Enter the Amiga 
2000, which has an IBM PC built into it. 
This was no bad marketing notion, but 
it wasn't carried out very well. For one 
thing, there's no real attempt to marry 
the Amiga capability to the PC side. As 
far as graphics are concerned, the Amiga 
side of the system might as well not exist. 


Another problem is that the PC side is ab- 
solutely and completely vanilla—a slow, 
cumbersome, and rather boring ma- 
chine; the rest of the world has moved on 
to PC AT technology. Worse, most avail- 
able p boards that convert a va- 
nilla PC into an AT don't work on the 
Amiga 2000, which isn't quite 100 per- 
cent PCompatible. 

It's pretty close 10 100 percent, how- 
ever. The standard test programs, like 
Flight Simulator, work well enough. So 
do most DOS utilities, like Norton Util- 
ities and Norton Commander. 

We were суеп able to get the LAN- 
tastic local-area network running. (You 
have to set the LA Ntastic board to use in- 
terrupt request 5, but that's no problem.) 
Ав а result, you can access CD-ROM and 
WORM (write once, read many times) 
drives through the network, making the 
PC side of the Amiga a great deal more 
useful. You can also use LANIastic to ac- 
cess the РС side of the Amiga from your 
remote PC or AT. 

The Amiga itself is a fascinating ma- 
chine, the sort of thing most BYTE read- 
ers always wanted, especially hack in the 
early days when all we really wanted 


from our machines was a bit of fun. It's 
the greatest games machine in existence. 
(Wait until you see Rocket Man. Also, 
about the time you read this, 
Master will be available for the Amiga.) 
The Amiga also has enormous poten- 
tial for education. It's cheaper than a 
Mac II, and powerful enough for nearly 
anything you'd want in a classroom. 
Unfortunately, there isn't much busi- 
ness software for the Amiga side of the 
2000, and while the Amiga in the hands 
of an expert can do things few PCs will 
ever do, it takes, if not an expert, at least 
someone very dedicated to learning the 
machine to get serious work out of it. 
There are stil] bugs, and AmigaDOS, 
while powerful, has some odd quirks. 
Commodore is making progress. The 
68020 Amiga with AmigaDOS 1.3 is a 
giant step in the right direction. 


Scanning, Faxing, and Printing 
The Amiga doesn't have much business 
software, but the Mac II certainly does. 
It's got other stuff, too. 
We recently pot an upgrade for the 
LaserWriter. Plugging it in is no prob- 
continued 
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The perfect solution for upgrading your existing PC/XT/AT to 
-Siate Of The Art" 3.5" floppy disk technology! The Model 
853W (720K) and Model B73W (1.44MB/720K) 3.5" drives 
are "drop-in" replacements for 5.25" drives! Disk format із 
fully compatible with popular Laptops (IBM, Toshiba, Zenith, 
etc.) and the new ІВМ PS/2 models. Both units come com- 
pletely assembled and contain everything that you need, 
including Premium SONY drive, interface adapters, soft- 
ware device drivers and complete documanialion. Thase 
drives utilize your existing controller so no additional slots 
are required (1.44MB requires AT class controller or spe- 
cial РС/ХТ High-Density Controller available from Tigar- 


ironics). Available with gray or black bezel (specify). 


Model 8683W 
(720K) 


35945 
$129.95 


HC ORPORA TED 


lingrfranits 


Model 873W 
(1.44MB) 
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400 Daily Lane e PO Box 5210 


Grants Pass, Oregon 97527 
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wish to send our subscribers material about their pro- 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro- 
ducts, services, or information we feel would Бе of in- 
terest to you. Direct mail is an efficient medium for pre- 
senting the latest personal computer goods and services 
to our subscribers. 


Many BYTE subscribers iate this controlled use 
of our mailing list, and look forward to finding infor- 
mation of interest to them in the mail. Used are our 
subscribers names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro- 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow- 


ing address. 
BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
РО. Box 7643 
TEANECK, N] 07666-9866 


Pick your printer problem 


and we'll show you 
a solution. 


Check off your biggest frustrations 
with your printer, and we'll tell you 
about a state-of-the-art remedy 
from AEG Olympia. 


D Poor quality print: 

Never send out a shoddy or 
unreadable document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 


CI Too slow: 

How does 240 cps on a 24-pin dot 

| matrix sound to you? Or a laser 
printer that goes almost twice as 

fast? 


_] Hard to operate: 

We have 8 different models with 
simplified front-panel controls. 
Easy to learn. Easy to run. 


[ Clumsy paper handling: 


Too hard to switch between fanfold 


and single-sheet feed? How about 
 amachine with Paper Parking that 
you don't have to switch at all? 
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[']Limited compatibility: 

Ош printers can make just about 
any PC look good, from IBMs to 
Apples, and they'll run on all popu- 
lar software programs. 


LJ Too noisy: 

Shut your eyes, and you can't tell 
whether our Laserstar 6 is on or 
not. 


LJ Not enough fonts: 

We have 24-ріп dot matrix models 
with 4 resident fonts, our Laserstar 
6 has 9, and for each you can get 
additional plug-in font cards. 


C Too expensive: 

If you want price/value, took at 
our best selling dot matrix model 
NP 30. 


[L ]No support: 

Part of our "product" is our nation- 
wide dealer network. if you have 
questions about any AEG Olympia 
printer, the answers are only à 
phone call away. 


Tear out this page 


| and mail it with your name and | 


address to AEG Olympia, Dept. 
ADV, Box 22, Somerville, NJ 
08876-0022. Or if you're in a hurry, 


| call us at 1-800-999-6872. Its the 


first step to making your problems 


| go away. 
Name | Tithe 
Jelephone SS 


State 


985 | 


AEG 
OLYMPIA 
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For ІВМ PC's, XT's. ATs and other DOS machines, Needs only 1 disk 
drive and 128K memory. This із the спе you've heard so much about -wrih 
fast compede times, small object code modules, no! copy protected, no 
royalbes, and clear ana: messages. Veron 5.0 іс based upon ANSI-74 
standards with new dynamite features including: 

* Nested IF's and nested condions. 

* indexed files (ISAM) with up to 24 keys (mocludes START verb). This 
advanced feature requires the software package Binervedo which ms 
opbonally available. 

- * ACCEPT (Bine, column) numerics with decimal point alignment, numeric 
checking, AUTO-SKIP SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color, FROM ES- 
CAPE KEY, DAY, DATE, TIME, DAY-OF-WEEK. 

“Ған! memory mapped DISPLAY s (line, column) ERASE, BEEP. ATTRIBUTE icedor}. Can display 
entre screen with one DISPLAY statement. 

* Windowang. pop-ups. color and overlays. This advanced feature requires tha software package 
Saywhat?!"* whch is optionally available. 

» An easy lo use, COBOL source code EDITOR with auto fina numbering, A-margin, B-mangin tating wih 
ull screen cursor control. 

Also available: Liah SuperSort*, а fast sort program callable fram Ligh COBOL: Utah FORTRAN, Wish 
BASIC, Utah PASCAL; Utah PILOT. Used by 50,000 , Bludenis and teachers іп 40 countries. 
З0-јзу money back guarantee. Discover the ease and simplicity of COBOL, today! 
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Phone order rushed AXZ Ellis Computing, Inc. 
by UPS 2nd Day Air: 


5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


inicie p old tina тар hans vt "sy agar i cnl e e id 
э regiatored traimmark 
Computing. inc 


жатын Cf Pirai, ine. 
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lem, or at least it isn't for ordinary estab- 
lishments. My Laser Writer sits on a low 
shelf below the Hewlett-Packard Laser- 
Jet in the printer corner of the office; get- 
ting at that sucker in order to change 
boards isn't easy. It's especially hard just 
pow, since every rolling test stand and 
table seems to be covered with machin- 
егу. They're all in this together, I tell 


you. 

Anyway, eventually we cleared off a 
test stand so we could work on the Laser- 
Writer. After that, upgrading it to NTX 
П status was a snap: loosen two screws, 
pull out the old smarts board, and inseri 
the new one. Whole operation took about 
a minute. Of course, it took another 10 
minutes to get the upgraded Laser Writer 
back where it belongs and connect all the 
cables, but that's not the machine's fault. 
(Actually, it is Apple's fault: not that the 


| Laser Writer is large and heavy, but that 


the silly little cables are small, delicate, 


| and a bear to connect properiy.) 


Once that was done, we could connect 
up the Apple scanner. That turns out to 
be easy: it's à small-computer-system- 
interface device, so all you have to do is 
select a unique number for it and connect 
the cable. Naturally, the cable 
supplied is just too short to let me put the 
scanner in the most convenient place, but 
why did I expect anything else? 

Using the scanner seems to be easy 
enough. There are a lot of fine points I 
haven't picked up, but in general the 
Macintosh philosophy has been fol- 
lowed: the way to do something is gener- 
ally obvious, and if you noodle around 
with menus to see what various options 
do, you'll learn quickly enough. There's 
also quite a nice tutorial. 

Once an image has been scanned in, 
you can diddle with it a bit, then save it. 
The software izes two save for- 
mats—a PICT format, which can print to 
PostScript printers, and a MacPaint for- 
mat. The MacPaint image can't be big- 
ger than 8 by 10 inches. The AppleScan 
software can read only PICT files. 

When you have your image in mem- 
ory—it will be a big file, and you'll much 
appreciate having Priam's 330-megabyte 
MacDisk if you're going to save many 
images—you can print it on the Laser- 
Writer II, or send it by facsimile if you 
have an AppleFax board. You can also 
accept an incoming fax to be printed on 
the LaserWriter or stored on disk. We've 
got AppleFax, but what with all the other 
activity around here, it never got in- 
stalled. Next week for sure. 1 have no 
doubt it works. 


el Micropm Intemational Сотрогайоп Apple equipment isn't m € espe- 


Order Status, 

E WAREHOUSEDATR. 
FAX 44802) 246-7805 PRODUCTSMICROSOFT PC Excel 
SPECIAL $250 
Call an all Microsoft Mouses 


TOLL-FREE ORDER LINE 1-800-421-3135 


Accessories 
| PC Гыйль РС 
et 


Complete Epson Equity I Plus w/Printer $1249 
Complete Epson Equity II Plus w/Printer 2369 
Complete AT&T 6386 WGS w/Printer 2795 _ 


Logcal Correction 
Mach п! Joystick 
Masterpece 


#3 3882 Зер reg uzi 


75 
19 


ЧЧ ҮТҮ. 


Logtlach 

Малов т e Pani usn 
| Макао Ser 

Opuimouse w or cet ІШ 

Optime w ОРІ» 


EET EELT EITE] 


FREE SOFTWARE! 


Purchase over $100 and receive one of thasa disks absolutely FREE! Purchases 
Over $250 got two free diska, over $400 get twee. or gel all four daks when your 


purchase ls over 55001 
1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) DR. DATA LABEL. 


TERES Shu Гїл 5 5500 AZ orders + 67% sales tax Persona! chiegucomparn check 

ge fourteen (| Gays Io Оле We асои purchase orders from ғынды ілсуайнун for Т 55s mor 
ел cash pncg Аў retums are каба to our anor! [here wed be а 20, телек lee. AMaremum [її 
order $50 АЛ proie are subset їй chang. Пия 05 утре aves wit Canter alos Gack ary open pote 


WAREHOUSE DATA PRODUCTS = —— Sermcing our PC buyers wih Phone Hours: 


2727 West Glendale Ave. « Phoenix, А2 85051 No Charge for кенчи aerial Monday би Friday 8230 arê D0 pm. 
We do not guarantes compatiblity MasterCard or Visa experience sicco 1979 Saturday FOO arn-5:DO0 pm MST 
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If you have PCs and VAXes, 
you NEED these products! 
ZSTEM software includes DEC 
VT240, VT220, VT100, IBM 3101, 


TEK 4014 and 0G D400 terminal 
emulation. 


For connecting your PC to a VAX, 
the PowerStation provides the 
ultimate solution: a VT200 layout 
keyboard bundled with sophisti- 
cated ZSTEM terminal emulation 

software. 
"Its performance is as perfect as 

an emulator can get . 

IGITAL NEWS 


For true terminal emulation call (BOO) 663-8702. 


KEA Systems Ltd. 
8412-2150 West Broadway 
Vancouver, B.C. CANADA, VEK 419 
Tel: 604-732-7411 Telex: 04-352848 МСН 
FAX: 604-732-0715 


People are talking about us. 


F77L—The compiler of choice 
among reviewers and professionals. 
New Version 3.0. $477 


F77L-EM/32 — FAST 32-bit 
processing on 80386s with 
programs up to 4GB. $895 


F77L-EM/16 — Use extended Lahey Personal FORTRAN 77— 
memory to write 15MB Full 77 Standard and Debugger. New 
programs оп 802865. $695 Version 2.0. $95 


L| LI 


When people talk about FORTRAN 
the name mentioned most often is 


Contact us 10 discuss our producis and f pede. (BOO) 548-4778 
Lahey Ter fra} tems, Inc. РО Box 6091, Incline Village, МУ 89450 
roe 


1-2500 FAX: (702) 831-8123 Tix: 9102401256 
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| cially top-of-the-line stuff like 1 have, 


and particularly since their latest price 


| | increases; but the Macintosh and its soft- 


ware are easy to learn, and everything 

works. For desktop publishing, the Mac 

П with its built-in fonts works better than 
ing we've seen on a PC. 

The other day, my son Phillip, the 
U.S. Navy Midshipman, had to put ош a 
newsletter for his battalion. The material 
was al] written оп PCompatibles (the 
Mavy, like the other services, uses the 
Zenith Z-248). Alex transferred the files 


| From the PC to the Macintosh with Trav- 


eling Software's PC Mac Link, then set 
up the newsletter on the Mac II with At- 
dus PageMaker. They had the whole job 
printed on the Laser Writer II in one eve- 
ning, even though neither had much ex- 
perience with PageMaker before. 

Alex also found a use for the Multi- 
Finder: you can play Spectrum Holo- 
byte's Solitaire Royale while PageMaker 
is formatting and sending your docu- 
ments off to be printed. There are eight 
different solitaire card games, including 
two I never heard of before. They play 
smoothly, and the cards have changeable 
backs. Changing the backs changes the 
figures on the court cards. Alex is partic- 
ularly fond of the vampire deck. Mean- 
while, PageMaker was doing a fine job 
with the newsletter. 

What with IBM and the Gang of Nine 
fragmenting the PCompatible world, 
Apple looks better every day. There's 
even a good Lisp for the Mac II. 


Photon Palnt 

Everyone writes paint programs, but 
Microlllusion has come out with the 
neatest Macintosh paint program I"ve 
ever seen. They call it Photon Paint, and 
what you can do with it on а Mac II is just 
plain spectacular. It makes me sad that I 
cani draw, since we're іл the middle of 


| preparing the Lunar Society's briefing 


for potential sponsors; ] could make 
some really great color slides with the 


| Datacam screen camera, if only T coukl 


draw. Photon Paint says it's compatible 
with other third-party art and presenta- 
tion software and can handle imported 
pictures of any size, so І presume І can 
scan images into the Мас I, then tweak 
them with Photon Paint. 

We'll be making up our final briefing 
charts pretty soon; more next month. 


Stars! 

Years ago, the Los Angeles Science Fan- 
lasy Society took a trip out to the desert. 
One chap had never been outside LA be- 


fore. He siared up at the sky and was lost. 


conhinaed 


“TOPSPEED EARNS А 
445 TANDING OVATION: 


“TopSpeed is surely one of the 
finest new products introduced to 


dure in rhe PC arena... DDJ doesn't 

unqualified raves very often, 
es There's no question about it in 
Hus case: JP's TopSpeed Modula-2 
1 rate” 


Keni Porter 
Dr. Dobbs Journal 


“ІРІ Modula-2 looks like another 
classic in the making. И generates 
code ах good as or better than lead- 
ing С compilers and the program- 


“I liked ай of the hard-disk space 
thar was recovered after 1 deleted 
my BORLAND, MICROSOFT, and 
LOGITECH Шет», because 
with TopSpeed Modula-2 all the rest 
йге te. 


Robert D. Randall 
Donnelley Marketing 


CH 95, DOS Pack £109.95 (51993 after 
Dec. 31, E9831 

H сішғұға: bn UK phrase pho for 
VAT and РАР [n Бала. add Eh for upto 2 
products. С? Кж esch sdil produci 


— Kent Porter Dr. Dobbs Journal 


The successor of Pascal: JPI TopSpeed™ Modula-2 produces 
better code than Microsoft C, Turbo C, Logitech Modula-2 
and Turbo Pascal 4,0. 


Debug with VID: The easy-to-use, scurce-level debugger. 
Single-step and trace through source in multiple modules. 
Examine and modify all variables in symbolic form, includ- 
ing arrays, records, enumerated types and pointers. Point 
and shoot breakpoints including "One-shot? "Sticky, "De- 
layed; and "Monitor? Walch both variables and Modula-2 
expressions during execution. Automatic variable trace of all 
variables accessed, and assembler, registers and procedure 
call-stack trace windows. Package includes symbolic dis- 
assembler and execution profiler. 72-page manual. 


The Compiler Kit iadedes: High-speed optimizing compiler (3.000-5,000 
lines/min. on а PC AT 8MHz), integrated menu-driven environment with 
multi-window/multi-file editor, automatic make, fax smart linker. АП 
Modula-2 sources to libraries included. BONUS: Cemplete high-speed win- 
dow management module included with source. 258-page User's Manual 
and 190-page Language Tutorial. 


The TechXit“indedes: Assembler source for start-up code and run-time library, 
ІРІ TopSpeed Assembler (30,000 lines/min.), TSR module. communica- 
tions driver, PROM locator, dynamic overlays, and iechaical information. 
72-page manual. 


System Requirements: ІВМ PC or compatible, 395K available RAM, two 
floppy drives (hard disk recommended), 
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TopSpeed's seamlessly integrated 


environment. 


VID (Visual Interactive Debugger}: 
power without complexity. 


Sieve benchmark measured by the 
British Standards Institution ( BSI) — 
25 iterations on an SMH: AT. 


Compiler Kit $99.95 
TechKit $59.95 
VID $59.95 


DOS 3-Pack $179.95* 


(Compiler, TechKit & VID) 
*$t9995 абст December 31, 194% 


To Order: 

іп the US, call: 
1-800-543-5207 

In Canada, call: 
1-800-543-8457 

Or mail us your order with 

a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantec. 

Shipping & handling charges: 

In North Amenca: add 55, plus $2 
for each add" | product. CA residents 
picase add applicable sales tax. 
Overseas: aki 520, plus 58 for each 
add'l product, 


ПО! San Antonio Rd. 
Suite 301 
Mountain View, CA 94045 
Phone: (415)967-3200 
and "och м trydermmarks of вме 
ағыны and 


EIS sm и атай pyree 
пат of Voce? гсіресізес kadera. 


Jensen & 
Pariners 
International 
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ки p? эттери 12,5875-5925 
Corp. 


(213) 392-9851 
Inquiry 1013. 


Flicker Кіхег......................... 5595 
MicroWay, Inc. 

P.O. Box 79 

Kingston, МА 02364 

(508) 746-7341 

Inguiry 1014. 


Fractal Magic 

г: аз» 
Sinter Software 
Р.О. Box 3746 
Bellevue, WA 98009 
(206) 455-4130 
Inquiry 1015, 


Artisoft, Inc. 

3550 North First Ave., Suite 330 
Tucson, AZ 85719 

(602) 293-6363 

Inquiry 1016. 


5399 


Come morning, he was lying fully 
clothed on the sand, still staring up at the 
sky and muttering, "Stars!" 

You won't get quite that experience 
with this program, but it's close. 

Sky Travel is also published by Micro- 
Illusion. Available for the Commodore 
64/128, the Mac II, and the Amiga, this 
is billed as “an all-enc astron- 


опту program” and pretty well lives up to 
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АП First Ave. S, Suite 200 
Seattle, WA 98104 

(206) 622-5500 

Inquiry 1018. 


Granada Hills, CA 91344 
(818) 360-3715 


[Inquiry 1019. 


Solitaire Royale .................. 
Spectrum Holobyte 
2061 Challenger Dr. 
Alameda, CA 94501 
(415) 522-3584 
Inquiry 1020, 


Video Seven, Inc. 


46335 Landing Pkwy. 


RIX SoftWorks, Inc. 

18552 MacArthur Blvd., Suite 375 
Irvine, CA 92715 

(714) 476-8266 


Inquiry 1022. 


it. Want 10 know where the planets are, 
will be, or used to be? Look at distant 
galaxies? Find constellations and see 
them from any point on the earth? Like 
to know which star was the North Star 
when the Great Pyramid at Giza was 
built? Take а guided tour of the universe? 

Апу cf that and more comes with this 
program. 1f you ог anyone in your family 
15 interested in science or astronomy, you 


can't afford not to have this. Highly 
recommended. 


DESQview vs. 08/2 

i presume that everyone knows thal 
DESQwiew is a sort of MultiFinder for 
DOS: it lets you keep a number of pro- 
grams running concurrently. [ generally 
turn off the capability that leis applica- 
tions run in the background (unless 
they're communications programs, of 
course); that way, [ have only one рго- 
gram running at once, but several are 
loaded into memory, so that [ can jump 
Érom one to the other almost instantly. 

I have a beta-test copy of the latest ver- 
sion of DESQwview, (You should be able 
to buy it about the time you're reading 
this.) It has a couple of silly bugs that 
Quarterdeck's people won't have any 
trouble fixing. Otherwise, it's very пісе. 

For one thing, it's a lot smaller than 
the old DESQview, meaning that you can 
have larger windows. For another, you 
can change program parameters on the 
Пу. With the earlier DESQview, you had 
to reset the system before parameter 
changes took effect. No more. 

The new DESQview doesn't work 
with IBM's DOS 4.0, but then nothing 
else works very wel] with it, either. We 
can be certain IBM will clean up their 
act. When that happens, you'll be able to 
have large disk drives—as large as you 
like. You can, using the Phar Lap exten- 
sions, write programs larger than 640K 
bytes, and, using Quarterdeck's new 
АРІ (Application Programmer Inter- 
face), you can adapt those programs for 
smooth data transfers, graphics, and 
other stuff, as well as have multiple pro- 
cesses at work. 

Finally, since it is DESQview, you can 
run a number of programs at the same 
time or, like me, keep a number of them 
іп memory and flash back and forth be- 
tween them. 

Given all that, it’s hard to understand 
what OS/2 is going to do for us. 

DESQview, after all, runs the pro- 
grams you already have. Іп theory, OS/2 
can do that—that is, it can run one of 
your existing programs al a time in a 
thing called the compatibility box. How- 
ever, your program will run quite slowly 
compared to its speed outside 08/2. If 
you want to run more than one program 
al a time with 05/2, the programs have to 
be specially rewritten so they can run 
under OS/2. The big surprise is that if 
you get specially rewritten versions of 
your programs, the results will be disap- 
pointing. Even programs written for 
OS/2 are blooming slow. 

continued 


All the excitement — 
of the 
sh; 


You have a choice: 

You can take flight school, about a 
year of it, get your pilots license and then 
pic و‎ a gl a 
midnight or catching a 
bird's-eye view of the 
Statue of Liberty. 

X y 

your office. Wi "PET ws ^ ЗЫ шам ST | 
new Microsoft® Flight Gtr Jie AN (63 ЕЕ и AA 
Simulator, version 2 0. Ne c e : Pei АА, 


mo = өгей 
al ы! 


Мег Мі 
Simulator. i New asin the most 


It's an adventure. realistic flight simulator 
available on the PC. New as in a choice of 


three different planes: Lear Jet, Cessna | 
Turbo 182 or WWI Top Gun One cockpit, two indous: One sus hare you are in the sky 


=" 
P фа 


| ت 
зет im" T — Щщ * қ‏ 
ы J j Ls Fi Ғ an ^! кта if "at r‏ 
E \ j | 1 г! о | ——‏ 
o ji | F‏ | | — 
ту a‏ ا ا ي ڪي ا 
EU RC Xue Әсе щГ Ек‏ 


Weather conditions? You decide: Calm, и 
turbulent, sunny, cloudy. Yes, you'll see light- 
ning. Fnough to make the whole plane shake. 

Flight Simulator also lets you glide, 
loop, spin, attack, roll out or just cruise 
inside 10,000 square miles of airspace. 
And if flight school didn’t teach you how, 
this will. On screen. 

Plus it’s the only simulator with a 
modem hookup so you can fly with a 
friend. And check each other out, right 
from your own screens. 

For a heavy dose of reality, go see 
Flight Simulator 3.0 at your local Micro- 
soft dealer. If that isn't exciting enough? 

Go see your local recruiter. 


Microsoft: 


өп изно катет ae tae ieee mb ч 
registered trademarks af Microsoft Corporabon. Flight Semulator is а | | ‚мас Flight 
registered trademark of SubLOGIC Corporation, used under license . Simulator teaches you, on screen, how to do 
by Microsoft Corporation. everything... except bail out. 
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BRIEF Users: 
Now you can have fast v 
compilation AWD an integrated, 
productive environment. 


ver 5,000 of you were forced to 

make sacrifices to use BRIEF, The 
Programmer's Editor. Advanced com- 
pilers and new programming environ- 
ments, like Turbo C and QuickBASIC, 


| took up so much RAM that BRIEF 


could not fit in the same 640k. 

If you wanted to retain BRIEF's 
uniquely powerful features! while 
working with larger programs, you 
hed to sacrifice speed and continuity. 
Instead of a tight Edit-Compile-Edit 
loop, you had to slog through an obsgo- 
lete Edit-Exit-Compile-Exit-Edit loop. 


Now you no longer have to 
make that sacrifice. 

You can enjoy the features! that 
have made BRIEF the best-selling 
and the beat regarded! programmer's 
editor without sacrificing environ- 
ment integration. 


Version 2.1 of BRIEF can be 
swapped in and oul with a 
single keystroke — allowing 
immediate compilation with 
even the largest compilers: 
Microsoft C5.0. Quick, 
Turbo C. Lattice C, dBXL. 
FoxBASE* v£.0, Clipper. etc. 
1 For éxample- real multi-level Undo (not 
simply Undslate}, flexible windowing, 
uniimiied fie size, unlimited number of 
aimuligasons files, automatic language 
senaitive indantation 
* For example: 
“The quintessential programmer's editor.” — 
Dr. Dobb's Joursal “Right out of the box. | 
its a versatile, extremely powerful editor that | 
bandiss most алу programming task with 
aplomb.” — Computer Langaage — "Simpleto 
ШМөтп and use and extremely sophisticated 
Strongly recommended.” — PC Magazine 
"Noi only the best programmer's text editor 
I've ever seen, but li is alzo а tour de force іп 
Lhe way il was conceived and implemented." = 
Compotlsrworld “So far surpasses users 
expectalions tbat IL is revolutionary." — 


MJcroTimes Magazine “BRIEF is truly 
autatanding." — Systema Jouraa! 
Current DRIEF Users: 


Call Ann for details on 4 other important 
enhancements. Registered users of versions 
2.0 or 2.01 update for only $55. 


Haven't tried BRIEF yet? 
BRIEF retaila for $195. Call Ann today 

for a no-risk, 60-day trial with a full, 
money-back guarantee, 


Call toll-free today 
800-821-2492 


Ee 


B41 Main Street, Suite 410 
South Weymouth, МА 082190 
817-337-8963 
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DESQview, on the other hand, runs 
existing DOS programs about as fast as 
they ever ran under DOS without DESQ- 
view. If you have a lot of programs run- 
ning in the background, you certainly 
can slow things down; but that shouldn't 
surprise you. DESQview and 05/2 both 
are nothing more than ways to let your 
programs share cycle time on the CPU 
Chip, and, fast as our machines are, you 
can overload them. The point is that, in 
general, your standard DOS program 
wil] run faster under DESQview than the 
specially written version of the same 
program will run under 05/2. 

Гатп fast coming to the conclusion that 
OS/2 is just too big and too late to keep 
up with the competition. If you're in pro- 
gram development, you can't afford по! 
to keep up with where DESQview is 
heading. 


Toning Up 

Mrs. Pournelle had just finished the out- 
line and some sample chapters of her new 
book when her Mannesmann Tally laser 
printer started spewing out blank pages. 
This shoukin'’t have surprised us. We've 
had that printer a long time, and we've 
put a lot of paper through it without ever 
changing cartridges or doing any other 
maintenance; and since they're all in it 
together, it should be no murprise that the 
printer waited for а Friday afternoon 
with a critical job before it complained. 

Actuallv, it could have been worse. 
We had a couple of hours before every- 
thing closed for the weekend. 

A quck inspection of the printer's 
documents revealed that it is built around 
the Kyocera laser-printer engine. It 
doesn't use cartridges of the kind favored 
by the Laserjet, with its Canon laser en- 
gine. instead, you put in toner. І had à 
horrible memory of trying to pour toner 
into an ancient Xerox copier, but that 
wasn't to be: the toner comes in a sealed 
container, 

Quick calls to Priority One and the 
loca] ComputerLand revealed that nei- 
ther one stocked Mannesmann Tally—or 
Kyocera—toner cartridges. 

"Call Mannesmann Tally," I told Ro- 
berta. "They Il knew." 

Indeed, they did, and Шеге was a store 
not far from us. The i aren't 
cheap: $150 for four of them. On the 
other hand, they last quite a while. The 
documents say 3000 sheets, but in our 
case it was well over 5000. We've been 
using that machine pretty heavily for 
months 


Replacing the toner box turned oot to 
be a bit beyond Roberta's strength: she 
could get the box in place all right, but 


when it came time to pull the tape out 
(thus releasing the toner), she just 
couldn't do it. I had to come help, al- 
though I suspect that Roberta could have 
done it if she'd been confident that all 
she had to do was pull harder. 

We sealed up the toner well and turned 
on the printer. It complained that its case 
door was open. Then it jammed a sheet of 
paper. There were a couple of other 
minor glitches, none serious, and prob- 
ably all caused by our being in a hurry. I 
cursed the machine horribly, turned it 
off, and turned it back on. 

It worked fine, and now I know how to 
change the toner box. 


Procomm Plus and Zenith 

While we were off on our trip, I used the 
Zenith SupersPort Z-286 portable to 
keep in touch. Just before we left Los 
Angeles (by train), I used LapLink tc 
squirt over the entire Procomm Plus sub- 
directory to the SupersPort. When we 
got to San Antonio, I called to get the 
local Tymnet access number, added that 
to the Procomm Plus menu, and fired up. 

The result was goofy. Procomm Plus 
announced that I was connected at 300 
bits per second. Of course, I had set the 
system for 1200 bos; and when I tried to 
send anything, Tymnet curled up and 
died. Clearly, I was trying to communi- 
cate at the wrong speed. 

If I altered my program to communi- 
cate at 300 bps, it worked fine—except 
that I was connected et 300 bps, and 
that'5 horrible. 

For a couple of days I made do, while 
asking on BIX if anyone had ever had this 
experience. After all, the identical soft- 
ware had worked perfectly when run on 
my 20-MHz Cheetah driving the US- 
Robotics Courier HST modem; why 
didn't it work now? 

I stil] don't know the answer to that, 
but I did get things working. There is 
among the Procomm Plus menus a set o£ 
options. One of them is automatic baud 
rate adjustment. I had that set to On. 

When you first access Tymnet, it 
sends you some stuff at 300 bps. Then, 
when you transmit back at some other 
speed—1200 or 2400 bps—Tymnet ad- 


justs. However, the combination of Pro- 


comm Plus and the Zenith internal 300-/ 
1200-bps modem in the SupersPort did 
something else. When the Zenith modem 
heard that initial 300-bps signal from 
Tymnet, it locked onto that speed, and it 
apparently even sent some kind of ac- 
knowledgment. Thus, Tymnet thought 1 
was connected at 300 bps. Then, when 
Proeamm Plus started transmitting at 

condinued 


In 1988, $3.5 billion in micro- 
computer software will be sold - 


worldwide. During that same time, another 
$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel" is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( » The Software Sentinel hardware key is 
"execution control" software protection. It ships with the software and 


simply plugs into the PC's parallel port | to be one 
hundred percent invisible to both user and ii %-- | the soft- 
ware. Users can make as many copies as m they want. 


Make working submasters. Use a hard disk. ев anything that can 
be done with ccc. unprotected software. Except start freely 
distributing W that software to other users. ( J The 
Rainbow fam- f Ẹ іу of Software Sentinel products. Se- 
lected by the &" ^ * very big (о the not-so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


6 RAINBOW TECHNOLOGIES 


18011-А Mitchell South, Irvine, СА 92714 * (714) 261-0228 + TELEX: 386078 * FAX: (714) 261-0260 
— Lid., Shirley Lodge. 470 London Rd.. Slough. Berkshire, ST 3 8QY. U.K., Tel: 0753-405 L2. Fax: 0753-43610 
€ HER Rania Текіминсшеі, Inc. arlene ar and Sepiii Pro are ігміктпегіз of Rainiwva Technolog, Unc. 
trademark of Microsaft Coarponidioa. OS а ілкістыгі of International Buea Machines Corpormon. 
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1200 bps, Tymnet died. 

The remedy was to set that automatic 
baud rate adjustment option to Off and 
leave it that way. After that, I'd get on at 
1200 bps, Tymnet's introductory 300- 
bps string would show up on my screen as 
gibberish, then we'd lock on at 1200 bps 
for the rest of the session. Worked fine. 

I still don't know why the Zenith and 
USRobotics modems work differently 
with identical software. I expect it's all 
part of the plot, They really are all in this 
together. 


Winding Down 
Once again I've been unable to finish the 
piles of stuff I laid out. I still owe you a 
report on FastTRAP, the mouse substi- 
(ше (Тат beginning to like it). І have 
new advanced versions of Norton Com- 
mander and Norton Utilities; if you have 
a PC and don't have the Utilities, you're 
nuts, and for that matter, there's really 
nothing better for cleaning up your disk 
and organizing things than Norton 
Commander. 

I haven't mentioned GrandView, Sy- 
mantec's new outline and word process- 
ing package: this software is so good vou 
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icons come to ІВМ or compatible 
micros with the File Organizer, Hes! | 
icons print, delete, or copy one file 
or many by pointing, clicking and 
dragging icons with a mousa, or 
usa integrated utilities to backup. 


assign applications to function keys 
for quick access. 


could write books with it, and I might be 
tempted to try it except that Q&A Write 
has been improved again, largely at шу 
suggestion. 


hen I 
tried to send anything, 
Tymnet curled up 
and died. 


['ve got a new version of MacSpin for 
the Macintosh: this is a statistics pro- 
gram designed by some of John Tukey's 
graduate students. Tukey is one of the top 
figures in statistics. The program re- 
flects his philosophy of examining your 
data and playing with it so you under- 
stand it before applying various statisti- 
cal formulas. If you have a Mac and you 
work with statistics, get this program. 
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undelete files. Also 
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MultiTack™ - $79.95 
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The book of the month is John Kee- 
gan's The Mask of Command, an entirely 
different kind of military history by the 
man that Tom Clancy says is the best mil- 
itary historian alive. The computer book 
of the month is LaserJet Unlimited by Ted 
Nace and Michael Gardner (Peachpit 
Press, 2nd ed., $24.95). T didn't much 
care for the first edition, but this one is 
an excellent reference work on every- 
thing you ought to know about LaserJet 
printers. 

Almost everything, actually: they 
don't seem to know that all these ma- 
chines really are plotting insurrection. 8 


Jerry Pournelle holds a doctorate іп psy- 
chology and із a science fiction writer 
who also earns а comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Dye | 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on ВІХ as "jerryp. " 


$145 


E m 


Add pages іс the Clipboard with 
PubTech MuhiTack. Build libraries 
of graphics and text that can be 
used and re-used in Windows, or 
use MultiTack's snapshot utility to 
capture bitmapped screens to the 
Clipboard. MultiTack optionally 
saves all cuts and copies. 


CALL 
1-800-PUBTECH 


7719 Wood Hollow Dr. Sule 260 
Алин. ТХ TET31 
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From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 


But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. Thats why Aztec C 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, salisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec C. 
Plus information on support soft- 
ware, extended technical sup- 
port options, and all of the 
services and specialized Sup- 
port that you may need when 
you're pushing your software to 
the limits and ... beyond. 


MS-DOS Hosted ROM Development Systems 
Host + Target: $750 Additional Targets: $500 


e C compiler for host and target 
è Assembler for host and target 
e linker and librarian 

e Unix utilities make, diff, grep 
e Unix vi editor 


times 
е Prototype and debug non-specific 
code under MS-DOS 
е Compilers produce modifiable 
assembler ‚ац Inline 
ctl and will link with assembly | 


e Support tor INTEL hex, 8 record, and 
other formats 
æ source for UNIX run time library 


e source for startup 


CQD. VISA, MasterCard, American Ex- 
press, wire (domestic and international), and 
terms вле available. One and two day deliv- 


ағу avilable for all domestic and most 
indermational destinations. 
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Manx Software Systems 
One Industrial Way 


Eatontown, NJ 07724 


Aztec C Micro Systems 
Aztec C is available for most micra- 
computers in three configurations: 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 


Aztec COSlv Am . Amiga 
source debugger-optional 


Aztec C68k Mac ... Macintosh 
MPW and МАС |i support 

Artec CB8 ......... MS-DOS 
source debugger » CPM libraries 
The followng have special pricing and 
configurations. Call for details. 


Aztec C68IUAT ..... Atari ST 

Алес С80......... CP M-89 

Artec C65 ......... Apple 11 & Il GS 
Standard System ............... 5199 
e C compdar 

e Macro Assembler 

e overlay linker with libranan 

e debugger | 

е UNIX and other libraries 

e utilities 

Developer System .............. $299 
æ all Standard System features 

è UNIX utilities make, diff, grep 

€ UNIX vi editor 

Commercial System ........ 2... $499 


è all Developer features 
е source for run time libraries 
€ one year ol updales 


Aztec C is available on a thirty-day money back guarantee. Сай 
now and lind out why over 50,000 users give Aztec C one of the 
highest user-satbsfaction ratings in the tidusiry. 


Call 1-800-221-0440 


In NJ or outside the USA, 
call 201-542-2121 
Telex: 4995812 Fax 201-542-8386 
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We couldnt have said it better. 


“Advanced MS-DOS PROGRAMMING - 
exemplifies how a highly technical 

' book can be both informative and read- 
able.... Duncan's strengths include | 


a style that is at once easily read, a | 
! thorough coverage ofthe subject matter | 
E heretofore unknown, and the frequent 
| useofexamplesintheformofassembly | 


M CORNOTOTONM | 


— language programs and code frag- 
EF. | ments.” | | a 
iF | a BYTE magazine 


"Makes good reading out of even the 
most elaborate technical descriptions." 


Online Today 


^One of the most authoritarive in its 

field.... The book deserves a place on 

the shelf of everyone who has ever given 

a fleeting thought to programming the 

IBM PC and compatibles." 

РС Magazine 


A hard disk wipeout 
points up the Мас 5 
fragility, and 1st Ата Kit 
comes to the rescue 


К, OK. I admit it. I got what I 6 
of weeks [ 


deserved. A 

ago, I managed to trash all 160 

of the external Jas- 

mine hard disk I have hooked up to my 


Macintosh SE. I was running a bunch of [а 
older programs under MultiFinder—a | 

dangerous practice— when all of a sud- Коё 
den, in the middle of writing a file to 

disk, the cursor froze in the upper right E 
comer of the screen next to the Multi- Feo 
Finder icon. Blam! I hit the reset switch Ee 
as quickly as I could, but by then it was f 


too late. 


I have to tell you, there is nothing more -~ 


ominous than the silence that greets you 


when you're waiting for a corrupted hard | 


disk to boot. The damage was nearly 
total; I'd managed to wipe out the entire 
directory structure of the disk. Since I'd 
actually remembered to back up my per- 
sonal files several weeks earlier, my life 
wasn't completely ruined, but finding 
end loading all the original program 
disks took the better part of a week. This 
ugly lesson has me out in the stores, 
checking the prices of tape drives; I sim- 
ply can't afford the time this has cost me. 

I'm also really upset with the Macin- 
tosh operating system. Like all Mac own- 
ers, Гуе grown accustomed to the spo- 
radic system crashes that characterize 
life on the Mac. Every so often, the ma- 
chine grinds to a halt with no discernible 
explanation, but usually the only files af- 
fected are unsaved documents stil] open 
at the time of the crash. 1 really wasn't 
expecting to utterly destroy the disk sim- 
ply by using software. With years of rig- 
orous use of both CP/M and MS-DOS 
computers, I have never produced such a 
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APPLICATIONS PLUS Ш Ezra Shapiro 


т. 
Hum МЕКЕ 


disastrous effect without deliberatel 
fiddling with areas I knew I shouldn't 
touch. 

With fonts and desk accessories and 
MultiFinder and CDEVs and INITs and 
such, the Mac operating system—none 
too stable to begin with—has reached the 
point of no return. My Macintosh system 
is now more fragile than my MS-DOS 
machine loaded with its most cantanker- 
ous pop-up programs. It's a sorry state of 
affairs when using my two primary com- 
puters fills me with dread. 

То make matters worse, Apple claims 
to be rewriting the operating system from 
the ground up. This should be cause for 
rejoicing, but I note that Apple's frequent 
system releases have been more bug- 
laden and crash-prone than Microsoft's 
MS-DOS updates, and Microsoft has 
managed to compile a pretty dismal 
record on that front. So what are we go- 
ing to get from Apple? The equivalent of 


x Жум dim a اا‎ 
“ М * қ; ^" qn. 


OS/2 for the Mac? The mind reels. 

Seems to me that it's time the micro- 
computer industry got its act together. I 
don't care how it's done, nor which oper- 
ating system triumphs. As a lowly end 
user, I'm just tired of excuses, rational- 
izations, explanations, and the sick feel- 
ing in the pit of my stomach every time I 
use a personal computer. The computer 
revolution is no longer а new phenome- 
non; how long must we wait for our data 
to be safe? 


Lifesaver 

When the hard disk crashed, I was smart 
enough to ignore the warning messages 
that told me to reinitialize the beast; 1 
knew that by so doing I would forfeit amy 
chance 1 had to peel off some of the lost 
data. I booted off the Mac SE's internal 
drive and tried to see if any of the utilities 
[had would recognize the Jasmine 
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Nothing worked, I tried Apple's util- 
ities, Jasmine's utilities, and a couple of 
long-shot disk-editing tools that I thought 
might do the trick. Zilch. Іп desperation, 
I went out and found a copy of 1st Aid Kit 
(1st Aid Software, 599,95), which sev- 
eral Mac hackers had told me was the 
best product on the market for recovering 
seemingly dead hard disk drives. 

To my amazement, the program did 
work. It recognized the disk that every 
other program had told me was gone for 
good, read through it sector by sector, 
derived a ful] directory, and asked me if 
1 wanted to try to resurrect the files. This 
was a tedious process, as I had to select 
files one at a time and off-load them onto 
f disks, but I had just about given 
up . And the miracle was not a com- 
plete success; many of the files that had 
been fragmented into discontiguous 
blocks through normal hard disk use 
were repair. However, the fact 
that I was able to salvage even a few files 
was impressive. 

Î believe that 1st Aid Kit (not to be 
confused with Apple's Disk First Aid 
program) is one of those lifesaving util- 
ities that no Mac owwr with precious 
files should be without. Even if you never 
use it, you'll sleep easier. If you do need 
it to recover from a bad crash, either on a 
hard dizk or a floppy, you'll thank all the 
gods you pray to for its existence. 

The documentation that accompanies 
the program is at least as i as the 
software itself. The manual contains the 
most comprehensive and intelligent dis- 
cussion of the Mac's filing system I've 
ever seen. it's thorough, logical, and dis- 
armingly easy to read; though the mate- 
rial is technical in nature, you won't have 
to slog through it. If you've ever been 
frustrated with Apple's skimpy efforts at 
documentation, buy 1st Aid Kit for the 
manual alone 

This one is highly recommended. 


Maccessories 

On a brighter note, 1 recently bought my- 
self a couple of Macintosh periph- 
erals and found the perfect software wo 
go with them. The prize of the lot is the 
ProPoint trackball (Abaton, $139.95). 
I'd noticed an unpleasant stiffness in ory 
mouse elbow, so pronounced that it 
ached for hours after а long session with 
а graphics program. There's been no Te- 
currence since I retired my mouse and 


started using ProPoint. 
The ProPoint unit itself plugs into the 
ADB port on either the or the 


Мас SE itself. It's about the size of a de- 
tached numeric keypad, and it greatly re- 
duces the space you need in your work 
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Items 
Discussed 


(408) 375-0910 
Inquiry 1005. 


ist АМ ки кЕЗӘРЕЛЕСтеЭ ғат теген $99.95 
1st Aid Software, Inc. 

42 Radnor АЛ. 

Boston, MA 02135 

(617) 783-71 LB 


7651 Haskell Ave, 
Van Nuys, CA 91406 
(818) 780-1673 
Inquiry 1007. 


area. My favorite feature is the location 
of the two buttons to the lower left o£ the 
ball. With your fingers on the ball, в 
large click/drag button rests conveniently 
under your thumb. À smalier lock button 
lies directly below it, for use in long-dis- 
tance dragging. 

As a result of this design, you don't 
have to lift your fingertips from the ball 
to work the buttons. You can operate Pro- 
Point in much the same fashion as you 
would operate а mouse; no other track- 
ball I've seen makes the transition this 
painless. The butions are built for right- 
handed people, but if you're a pd 
they're nc more inconvenient than the 
buttons on some other trackballs. 

I have been honing my trackball skills 
with Crystal Quest (Greene, $39,95), а 
mindless but addictive shoot-'em-up 
game. You maneuver a "ship" around 
obstacles, while nasties converge on you 
from al! directions; you can either shoot 
at them or avoid them to rack up points. 
lts wonderfully effective тайгак for 
eye-hand coordination on the trackball, 
and I don't fee] at all guilty for playing it. 


After all, it's part of my work, isn't it? 

The other hardware add-on I've ac- 
quired is HyperDialer (DataDesk, 
539.95), a telephone-dialing peripheral 
that plugs into the Mac's sound port 
rather than tying up a seria] port and a 
modem. It's basically a teeny tone gener- 
ator that attaches between the handset 
and the base of a Touch-Tone phone, and 
it cheerfully plays the little seven-note 
melodies thei represent phone numbers 
in this digital age. 

HyperDialer comes from the same 
folks who bring you the DataDesk key- 
boards, and it's в quality item. I passed 
this product by for some time because 1 
thought it worked only with HyperCard 
(a logical إت خاي‎ considering the 
name}. Wrong. И can also be driven by 
QuickDEX (Greene, $60), a truly mar- 
velous desk accessory for storing free- 
form text data. QuickDEX is ideal for 
address material, and a built-in Dial 
command will send a selected phone 
number to HyperDialer. 

QuickDEX lets you create half a dozen 
databases made up of individual cards. 
No field names are required, and a 
speedy search function is the major oper- 
ating feature. The fact that there аге no 
stylistic limitations on the text you enter 
means thet you can store notes (as well as 
phone directories) either in separate 
databases or ali jumbled . 1 find 
it faster to load and much more useful for 
the wey I work than either the outliner 
desk accessories (like Acta) or the minia- 
ture editors (ike MockWrite and Mini- 
Writer). 

In many respects, it's the Macintosh 
equivalent of MemoryMate, my favorite 
memory-reskient program оп MS-DOS 
machines. My only gripe is that the cards 
are only about a third the size of the Mac- 
intosh screen and hold only 12 lines of 
data, not nearly enough for serious note- 
taking. But QuickDEX is rapidly becom- 
ing indispensable, especially teamed 
with HyperDialer, and I don't know how 
I survived without the duc. 

These are all relatively inexpensive 
products, further proof that you don't 
have to spend a fortune to get quality 
goods. Any or all of them are definitely 
worth buying. ш 


Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
"etra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, Оле 
NT Mill Lane, Peterborough, NH 
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Order now by calling cur toll tree 
number ог mail ihe coupon to: 


Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 


1-800-333-0330 
60 Day Money Back Guarantee 


Not Copy Protected ш Royally Free 
For technical support, please call; 


1-214-783-6001 —— 
6. 


The C/Database Toolchest™ 
adds sophisticated file manage- 
ment functions to your Power C™, 
Turbo С”, QuickC*, or Microsoft® C 
compiler. With the C/Database 
Toolchest"" , your data requires 
much lass disk space than with 
programs like dBASE", and you 
can access your data much faster, 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 
includes three major components: 

1) An advanced B-+tree library 
gives you instant access to your 
data. 

2) A high-level ISAM library 
provides you with an easy-to-use 


C interface, and erc ғ 


ooichest 
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Turn your favorite 
€ compiler into a 
powerful database 
manager with the 


3) A complete database manager 
(with C source code included) 
shows you how to create impres- 
sive applications. 

You also receive a comprehen- 
sive 350 page manual and a utility 
lor converting dBASE* files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file. Your data files 
can contain an unlimited number ol 
records, and each record can be as 
larga as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do i$ cost you a lot of money. 
We've kept our price low so you 
can manage your budget as easily 
as your data. 


Now Only $19.95! 


` Order Coupon | 
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Моге and more, programmers and work- 
station builders are using DESQview 20 as a 
development tool. The reason is simple. 
They can create powerful, multitasking 
solutions today for the millions of DOS PCs 
in use today. Solutions com а to those 


promised for tomorrow by 


The API dn 
Programmers who take advantage of DESQview's API 
(Application Program Interface) get access to the powerful 
capabilities built into DESQview—multitasking, window- 
ing, intertask comunications, mailboxes, shared programs, 


memory management, mousing, data transfer, menu- 
building and context sensitive help. 


Bells and Whistles 
А program taking advantage of the DESQview 2.0 API can 
spawn subtasks for operations or 
new for loading and running other programs 
concurrently. It can schedule processing after an interval or 
аға certain time. It can use DESOview’s intertask commu- 
nications to rapidly exchange data between 
share common code and data; or interrupt at critical events. 
It can use DESQview’s menuing and mousing capabilities 
to create menus. And there's lots more it can do. 


Some of the applications under 


80386 Power 
80386 can take advantage of 
the 803865 protected mode for large 
programs, yet run on DOS and multitask in 
DESQview-side by side with other 80386 
and DOS programs. The breakthroughs that 
make this possible: DOS Extenders from 
PharLap Software and AI Architects and 
DESQview support of these DOS extenders. 


DESQview Developer Support 


So if you are a developer, looking to create programs with 
mainframe capabilities, but wanting to sell into the existing 
base of millions of DOS PCs, we can be very helpful. We 
offer DESQview API Tools for assembler or C 

: a debugger, a Reference Manual. And lots 
more tools on the way. 


Plus, we offer DESQview АРІ Developers Conferences. 
Come learn about the DESQview 2.0 API and 80386 DOS 
Extenders. Meet 80386 experts as well as those smart 
people who are creating DESQview 2.0 API workstation 
solutions. 


For more information call or write us. 


Quarterdeck Office Oro diii 150 Pico co Blvd. Santa Monica, СА 90405 
(218) 392 9851 
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If all you need for your 
office is a way to share 
one laser printer, 

a LAN might be overkill 


recent BYTE survey revealed 
that 9 out of every 10 large 
businesses (over 1000 employ- 
сез) intend to install a local- 
area network sometime in the next few 
months. That's a lot of LANs. Many of 
them will do much to facilitate commu- 
nications within their companies. Many 
wil] allow employees to share files, coor- 
dinaté their activities, and make better 
use of expensive resources such as laser 
printers. Some, on the other hand, will 
accomplish a great deal less. 

One of the first things that 1 usually 
notice when I talk to clients about install- 
ing a LAN is that their ideas about the 
network's function are not fully formed. 
"We've got to communicate," one will 
say. "I want to move stuff around," an- 
other will explain. "We all need to use 
the printer," athird client will state. 

АЛ these factors are valid uses for a 
LAN, provided these vague require- 
ments can be translated into more spe- 
cific information. What kind of commu- 
nication, and with whom? What kind of 
"stuff" needs moving, how often, and to 
any users? What kind of printer, 
and how often are there overlapping 
needs to use it? 

Answers to these questions will tell 
you a kot more about the requirements for 
the LAN. They may also tell you that a 
LAN really might not be the answer, А 
good example is the person who will tell 
you he аг she needs a LAN so that several 
people іп the same office can use the 
laser printer. This is usually thought of 
as a normal use for a LAN. А laser 
printer is an expensive resource, and it is 
fast enough that several people's printing 
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DO YOU REALLY 
NEED А LAN? 


requirements can be satisfied by one 
printer, such as the Hewlett-Packard 
LaserJet П. 

As it turns out, though, there are alter- 
natives to buying and installing a LAN. 
One answer that can be quite useful for a 
small business or a small department 
within a large business is a device called 
B printer server. Essentially, this is a 
print buffer that is set up to take input 
from several sources and send it to one or 
more printers. Exactly how this device 
works will depend on the individual 
server. 

À typical example of an office where a 
LAN might be overkill is the law office 
of Bill Miller, a patent attorney in Ponca 
City, Oklahoma. Bill has a fairly typical 
legal office with three attorneys and one 
legal secretary. He's adding an HP laser 
printer and he wanis it to be available to 
the entire staff. A LAN could do the job 
for him, but sc could a printer server. It’s 
Bill's computer inventory that tips the 
balance. As is the case with many of- 
fices, not all his computers are IBM PC 
clones. He also has some Victor com- 


puters that probably won't support most 
LANs. 


А printer server will work just fine, 
though, and it will cost a lot less. He can 
use the standard serial or parallel output 
that he would send to any other printer 
and send it to the server instead. The 
server wil] store the text and send it to the 
laser printer as required. 


Printer Servers 

Since Bill is planning to use an HP 
LaserJet II, it makes sense for him to use 
printer servers designed specifically for 
this printer. Two of these are the Simp- 
LAN ServerJet II and the Extended Sys- 
tems ShareSpool. Both these devices are 
circuit cards designed to fit into the 
LaserJet II's expansion slot. They have 
sockets for four modular plugs like the 


ones on your . These are for 
serial connections. The ServerJet IJ also 
has a parallel port. 


To use these devices, you remove а 
cover from the rear of the HP, then slide 
in the card until it is seated. Next, you 

continaed 
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attach to your serial port a special DB-25 
or DB-9 connector (depending on what 
your particular computer requires). 
These connectors have a modular socket 
to which you attach a piece of standard 
modular telephone cable. The other end 
of the cable attaches to the socket on the 
card that you just installed in the laser 


any computer that will attach to a stan- 
dard serial connector. I was able to use 
my oki Zenith Z-100 with this device, 
with a Tandy XT clone and a Ze- 
те тані All of them worked fine, and 
the printer servers were able to handie 
files from all the machines at the same 
time. 

Аз long as you have only four or five 
users and you want to use ап HP LaserJet 
П, these devices will work fine. They are 
controllable through commands em- 
bedded in your text files, and they have 
enough memory (256K bytes standard) 
to handle the needs of most offices. 


Larger Needs, Larger Boxes 
While both the internal printer servers 
above will meet Bill's immediate needs, 
won't offer much room for growth. 
tie adds another secretary, for exam- 
ple, the ShareSpool’s capacity will be ex- 
ceeded, and there's no way he can add 
another printer to the system. 

SimpLAN and Extended Systems have 
both anticipated this situation. Simp- 
LAN has its Printer Server, a device that 
allows you to attach six computers and 
four printers. Extended Systems still 
limits you to four computers with its 
desktop publishing MultiSpool, but with 
this product, you can operate up to three 


printers. 
Because these servers are capable of 


more tasks, are more com- 
plex to use. The MultiSpool, for exam- 
ple, ires that you add a device driver 


requi 

through the CONFIG.SYS file in М5- 
DOS. This effectively limits its use to 
PC clones. On the other hand, you can 
configure the SimpLAN Printer Server 
using information embedded in the data 
stream, just as you would with its Server- 
Jet П stablemate. This opens it up to use 
by a wider variety of computers 

Neither server is particularly difficult 
to set up and use, although, since Multi- 
Spool will use your computer's parallel 
output, it probably is slightly easier. The 
SimpLAN Printer Server I tried uses 
serial data from the computer. This de- 
vice is slightly more complex to set up 
but lets you move the data over longer 
distances, which could be important 
where users are a good ways apart. 
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ServerJet П IIBRRSIILERBSRSLILIBELIL 4,495 
Intelligent Buffer ...............53995 
SimpLAN ASP Computer 

Products, Inc 


1026 West Maude Ave., Suite 305 
Sunnyvale, CA 94086 

(800) 445-6190 

(408) 746-2965 

Inquiry 956. 


While the versions that mounted in- 
side the Laserjet were fairly similar, 
these devices are quite different from 
each other. The MultiSpool has only a 
reset button on the front panel, while the 
SimpLAN Printer Server has a full con- 
trol panel. With the Printer Server's 
panel, vou have more control over the 
flow of information to the printers and 
are able to use functions such as a pause 
button to halt output while you add or 
change paper. 

Finally, there's the SimpLAN Intelli- 
gent Buffer. This device attaches to the 
parallel ports of up to three computers 
and funneis output to а single printer. 
It's probably the easiest of the lot to use 
because it requires no configuration in 
the computers. You simply hook up the 
cables and run. 

Because the Intelligent Buffer sup- 
ports only parallel connections, the dis- 
tance the or printer can be 
from the buffer is only about 10 feet. 
This setup is fine in a small office but 
could be very limiting in a Jarge one. On 
the other hand, it is easy to use and works 


well with most software. I did have to 
change its built-in timer so that it would 
wait for drawings from Generic CADD 
instead of ejecting them while they were 
about one-third finished. 


Which One to Use? 

For offices that have only one printer and 
no plans to add more users, the obvious 
choice is one of the devices that fits in- 
side the LaserJet II and lets you connect 
four or five computers to it. People in 
these offices have only one printer that 
they plan to use, and they don't plan to 
add апу more users. This solution is в 
simple and effective one. 

The SimpLAN Intelligent Buffer 
meets similar needs, but it wil] support 
only three users. The SimpLAN's ad- 
vantage is that it will work with any par- 
alle! printer, so your choice is not limited 
to the HP Laserjet II. 

Either of the two more capable printer 
servers is a good solution for an office 
like Bill Miller's. Both will allow him to 
use more than one printer—an option thal 
would be an advantage to a patent attor- 
ney who may need to use a plotter to pro- 
duce drawings. The SimpLAN Printer 
Server, however, is the best choice for 
Bill's office. The MultiSpool would not 
be able to handle even one more user. 
With the Printer Server, he can send doc- 
uments to the printer from any of his 
computers, and because the SimpLAN 
Printer Server uses serial communica- 
tions, he can send them from quite a 
distance. 


On the Other Hand... 

Maybe Bill does need a LAN. If you al- 
ready generate a hefty load of docu- 
ments, it would be convenient for others 
in the office to be able to review them. 
You might also like to have electronic 
тай and a way to keep up with the sched- 
ules of several busy people. 

These issues bring us back to the origi- 
па] question. Clearly, not all offices 
need a LAN—sometimes there's an al- 
ternative. On the other hand, sometimes 
the need for a LAN is more obvious. 
How do you tell? Check back here next 
month. 8 


Wayne Rash Jr. is a member of the profes- 
sional staff of American Management 
Systems, Inc. (Arlington, Virginia), 
where he consults with the federal gov- 
ernment on microcomputers. You can 
reach him on BIX as "waynerash. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


WAT б Know A Secret 2 


filePro is the 
software of choice 
in FORTUNE 1000 
companies, govern- 
ment, thousands of 
businesses, and VARs worldwide. The choice ia simple 
when you want portability, a powerful development 
environment, a fast and efficient database engine and 
significant productivity when developing applications. 


Key Features: 

* Total Portability from single-user to multi-user to 
networks. DOS to XENIX* to UNIX* to ULTRIX*, 

* Full Screen Editor; Fast, Easy Layout for Screens & 
Reports. 

* Development Environment, Powerful & flexible - 
great productivity. 

* Relational Database Management System. 

* Report Writer: Fast prototyping,and flexibility. 

“ Award Winning Manual - covers everything filePro 
Offers - cover to cover. 

„And Many More Features that will excite you. 


“Small Is Better" 


The Small Computer Company, Inc. 
41 Saw Mill River Road, Hawthorne, МҮ 10532 
(914) 769-3160 


XENIX isa reqiuasered uradeusuk of Micronoft. UNIX i a regisurred uademarkof ATET. 
ULTRIX м а registered trademark of Digital Equipment. 


Circle 160 on Reader Service Card 


“М у Daddy says file- 
Pro is the best Data- 
Base Management 
System and so do 
over 300,000 other 
people. He must be 
right, he helped to 
create filePro 11 
years ago.?? 


Yet, with all these 
customers and file- 
Pro's capabihües, we 
wondered why filePro 
wasn't as well known 
as some other DataBase Management Systema, We found 
out that we had to tell more people about filePro, but 
calling all of you on the phone would take too long. So we 
decided to let you try filePro yourself. 


Clip coupon and send check or use your credit card. 
If you decide to buy fllePro we'll reimburse the cost of 
the demo system. 


EX A door си 
yes! lel me im on the Secret! 

Please send me a complete filePro demonstration 

aystem for only $60.00. 

Name 

Phone 

Company Name: 

Address 

City — State 

Credit Card: О МС О VISA # 

О Check Enclosed Expiration Date; J yj 

D DOS: Û 386 XENIX 


D UNIX: . 01286 XENIX 
(Hardware) 


‘Your Deakin узып will be chipped walan 2 weeks upon receipt of your onda. 
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Zip 


лді шиш экш шшк ишш шош шкап 
ТЕТТЕ Pt ШШ ПШ ПЫ ШАШ ОШ ЕП TTT rT eT ЕК ШЕ ЕШ ШШ ШЫ ЕШ ОЕ ШШ 


AW... 


HAT THE HECK! 


The first question asked by many people is, “Why is DesignCAD 2-1) priced 
во low!” The answer? After developing Desugn CAD 3-1) we were unable to 
decide how the product should be priced. We consulted experts. We used 
the finest spreadsheets on the market. We took employee polls. We asked 
our lawyers and accountants [or their opinion We even asked our Mothers. 
Wives, and childhood Sweethearts! Finally in the greatest American 
Tradition, we said, "Aw . What the Heck! Let's eer the other yuya beat this 
price" DesignC A D I-D sells for $299 complete. No add-ons. nothing else to 
buy’ 


DesagnCAD 3-D is a complete 3- Dimensional CAD system. [t offers most, if 
not all, the features found on programa costing more than $3000! In fact, 
PC Magazine says, “For a low-cost, self-contained 3-0 package Design. 
САП range of features steals the show. The package offers more than 
adequate features for a wide range of professionals and hobbyists alike." 


Once again American Small Business Computers has proved that you 
don t have to spend а lot af money to get quality software. DesignCAD З: 
provides features such as Shading. Solid Object Modeling, Hidden Line 
Removal, Cross Sectioning capability, ability to output shaded drawings to 
laser printers, dot-matrix printers, or pen plotters, extensive file transfer 
capability, all for only $299" No other 4- Dimensional CAD system can come 
close to providing the price/ performance of Design CAD 3-П 

There із a very important reason to buy Desgm CAD 3-0 other than price PERFORMANCE! DeggnCAD 3-D provides complete 3- Dimensional drawing 
capabilities. It's not a "warmed-over" 2-D program. Design CAD 3- D allows you to draw any entity in3-D apace. This means, for example, that you can draw a curve 
in the shape of a spring. You can draw a circle ог arc at ANY angle on ANY plane. 


Design CAD 3- D allows up to 4 sumultaneous views - any angle or perspective -on 
the screen. Design CAD 3-D also provides complex extrusions— linear, scalar, 
amd сгсшаг Extensive 3-D text capstilibes and auto-dimensioning are 
provided, at no extra charge, of course! 

Design CAD 3-D almost certainly із compatible sith the computer system you 
now own, Design CAD 3-D supporta more than 200 dot-matrix printers, at high 
resolution. Design AD 3-D supports more than B0 plotters, and most digitizers, 
mice, and graphics adapters available for "PC and PC Compatible" systems. 
Shaded and wireframe models can be output to the printer or plotter Y OU own. 
Dent AD 3-0 provides the capability to read drawings from most other CAD systems (Без САПУРт сына II, AutoCAD’ DXF, Hewlett Packard's HPGL, 
and (GES). Desin CAD 3-D will also write GE. and POSTSCRIPT files. This file exchange utility is included at по extra charge, of course. 

Design AD 3-D dots not require expensive graphics adapters and monitors - even shading can be done on ordinary displays, such as the Enhanced Graphics 


Adapter LEGA), Color Graphics Adapter (CGA) end Hercules Monochrome Adapter. Design AD also supporta many of the ultra high resolution graphics 
adapters, with more hardware being supported daily. 


However, the best reason to buy Design CAD 3-D is not the low price. It's not the outstanding performance. It's not the extensive hardware compatibility. The best 
reason ta buy Dexigm CAD 3-0 is for its amazing ease of use’ 


What else do vou need to know about Desyg AD 3-D^ Only thie "Included at No Extra Charge.” What i» included at no extra charge? EVERYTHING! $299 
BUYS IT ALL! 


Desig 


Oh yes, we also market a 2- Dimensional version of DesignCAD 3-D with special drafting and design functions. Can they work 
together? Naturally... Our Mothers, Wives, and childhood Sweethearts would see it no other way! The price?... 
$299, of course! 

How do you get one? See your local computer store or dealer, or contact: 


e. ' ы 
—X eee American 
"DeugnCAD 3-D, the latest feature-packed, lou-cost CADD package from Amencan Small > “54 
Business Computers, delivers more bang per buck than any of its low-cost competiors and threatens Small Business Computers, Inc. 
programs coming ten ümes as much. ^ 327 So. Mill Street è Pryor, OK 74361 


Phone: 1919) 825-4444 Fax: 01-Әін-Н225-4139 
Teles: 8102400302 


Write or phone ux for FREE DEMO DISK and information on Design CAD 3-0 and Design AD 2-0 producta. 
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A look at a CAD 
package and a network 
troubleshooting 
application 


Ithough a large number of gen- 

eralized CAD systems (such as 

VersaCAD, Claris CAD, 

MicroCAD, and others) are 
currently available for the Macintosh II, 
those that focus on very- large-scale-inte- 
gration circuit design are almest non- 
existent. Its a shame, too, since the very 
features of a Mac II—its high-resolution 
color graphics and built-in math copro- 
cessor— that make it so suitable for CAD 
work also make it suitable for VLSI de- 
sign. It also happens that one good sys- 
tem for teaching and researching VLSI 
design techniques doesn't come from a 
commercial vendor: It's the Magic sys- 
tem from the computer science division 
of the electrical engineering and com- 
puter sciences department of the Univer- 
sity of California at Berkeley. 

Spurred on by the need for such soft- 
ware on low-cost workstations and the 
availability of the source code from 
Berkeley, the University of Chicago is in- 
vestigating the porting of Magic to the 
Mac II ing A/UX. We've under- 
taken this investigation despite the fact 
that Magic has been superseded in recent 
years by better commercial Unix-based 
VLSI design tools because these pack- 
ages are currently expensive ($20,000 to 
$30,000) and the source code is not 
available for porting. 

First, let me explain what Magic is and 
then what we're doing. Magic and its re- 
lated VLSI tools all run under various 
flavors of Berkeley Unix, which isn't too 
surprising given their origins. Naturally, 
thé software will run on VA Xes running 
4.2 and 4.3 BSD, as well as under DEC's 
ІЛігіх, Sun 25 and 3s running SunOS 


EXPERT ADVICE 
MACINATIONS B Don Crabb 


VLSI DESIGN AND 


(versions 2 and 3), and under OSx on a 
Pyramid minicomputer, 

Magic lets you design and modify 
VLSI circuit layouts using an interactive, 
multiwindow display system. Magic 
works with а color graphics display 
workstation and needs a mouse or a 
graphics tablet. Magic enables you to de- 
sign basic circuit cells and assemble them 
into complete logic systems. Unlike some 
other VLSI layout editors on the market, 
Magic does not just automate electrical 
drafting with its color display. It under- 
stands some basic "facts" about how cir- 
cuits operate. This built-in knowledge 
base permits Magic to provide a number 
of design aids that are especially helpful 
in learning VLSI design methods and in 
validating a circuit topology. 


Built-in Rule Set 

Magic “perceives” how logical compo- 
nents can be connected and understands 
how a transistor functions. It actually in- 
cludes a built-in hierarchical circuit ex- 
tractor to provide high-level layout 
checking. When you're using Magic to 
create a VLSI layout, its built-in rule set 
constantly monitors your design and 
editing. When you attempt to create a 
structure that violates its rule set, Magic 
warns you of the inconsistency. Magic 
includes a function known as Plow 
(probably from its operation on the 
display) that can compact or stretch the 
dimensions of the circuit cells. Connect- 
ing the modified cells is also a snap since 
Magic provides a set of routing tools that 
allow you to make the necessary (and op- 
timized) interconnections among larger 
circuit components. 

The rule set programmed into Magic 
follows the Mead-Conway simplified 
style of design. These rules allow VLSI 
novices to create working designs quick- 
ly, supported by Magic's design aids. 
There are drawbacks associated with 
Magic's Mead-Conway implementation, 
of course. The most serious is that com- 
ponent density is compromised by its 


NETWORK HELP 


simplified rule set, which doesn't let you 
cram а5 Many components into a given 
physical space as some sophisticated de- 
signers might like or as would be possible 
under more complex rules and their те- 
sulting structures. 

In VLSI design parlance, Magic рет- 
mits only "Manhattan" designs, where 
the topology of the cell edges is vertical 
or horizontal. Put another way, wedge or 
corner design topologies cannot be ac- 
commodated directly. According to pro- 
fessional circuit designers who have used 
Magic, the simplified rule set results ina 
loss of theoretical circuit density of about 
7 to 10 percent. While such density 
losses may be important in commercial 
VLSI applications, they mean practically 
nothing in instruction and research, 
where the function of the design is to 
educate, not necessarily to be cast in 
silicon. 

Magic comes as part of a total VLSI 
design and analysis package from Berke- 
ley called VLSI Tools. The package in- 
cludes more than a dozen different pro- 
grams, authored by Gordon Hamachi, 
Robert Mayo, John Qusterhout, Walter 
Scott, George Taylor, and other re- 
searchers outside Berke 

In addition to Magic, the design pack- 
age offers a timing analyzer, known аз 
Crystal, that helps circuit designers find 
performance problems in the design; a 
logic equation converter (Eqntott) that 
converts logic equations into a truth-table 
format for design input; and a high-level 
description compiler (Peg) that compiles 
a high-level iption of a finite-state 
machine into logic equations that can be 
input into the layout tools for automatic 
layout and finite-state-machine optimi- 
zation. A separate program, called 
SpiceZsummary, р summary іп- 
formation about a circuit's operating 
speed, power, and electrical properties 
as it has been designed using Magic. 

Magic needs a color display with 
enough bit planes to render all the circuit 

сөмгілшейі 
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layers clearly. Single-bit-plane mono- 
chrome monitors can display Magic de- 
signs, but the resulting use of hatched 
and dotted lines makes it tough to keep 
your layers clear. The color displays sup- 
plied with VAXstation, AED, Sun, Apol- 
lo, and Lexidata workstations can be 
used with the monitor drivers supplied. 
Ai the University of Chicago we teach 
VLSI using Magic on Sun-3/160s that in- 
clude 19-inch, §-bit-plane color moni- 
tors. On Suns, Magic requires the Sun- 
Tools windowing environment to display 
its multiple windows (display, command, 
etc.}. Sun versions for X-Windows, 
NeWS, and Open Look do not yet exist. 


Slow Progress 

At the University of Chicago we are try- 
ing to port Magic and the other Berkeley 
VLSI design tools to run under A/UX on 
Mac Iis. The progress so far has been 
slow for several reasons. First of all, 
AJUX is a System V release, and Magic 
was developed under Berkeley Unix and 
is full of “ ' Second, we 
need to write color-output A/UX console 
drivers for the Mac II's 13-inch RGB 
monitor. Furthermore, version 1.0 of 
AJ/UX is excruci slow for graphics 
operations (we're hoping that versions 
1.1 and 2.0 will be much faster). 

Ота Mac II, Magic really works best 
on a 19-inch RGB monitor like the Super- 
Mac Trinitron unit, for which a special 
A/UX driver must also be written. Cer- 
tainly, 256 different colors are adequate 
for rendering circuit layers and cells, but 
when the new 24-bit Mac II color cards 
become more , | expect that 
Magic drivers will be written to take 
advantage of their multimillion-color 
display capabilities. 

Almost any interested designer or re- 
searcher can obtain the Berkeley VLSI 
Tools since they were developed, in part, 
with National Science Foundation 
grants, giving them a kind of public do- 
main status. The price (approximately 
$100) reflects the costs ui وا‎ 
mailing a nine-track tape (1600 or 6250 
bits per inch) that contains Magic, the 
other tools, and their combined docu- 
mentation (ditroff source files and 
Unix man pages). The tape contains 
about 20 megabytes of Unix tar binary 
files, including installation scripts for 
BSD 4.3 and Sun OS 2.0. 

As I mentioned, we've used Magic and 
its related tools for the last couple of 
years in my department to teach VLSI. 
Because it is easy to install and maintain 
on our Unix workstations and minicom- 
puters, it has worked well in our instruc- 
tional and research situations. That's the 
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InterPoll Net Work 
Administrator's Utility .......$129 


(415) 642-3214 | 


big reason we're so closely following the 
effort at A/UX ports of programs such as 
Magic. While we don't expect A/UX 
Mac IIs to replace Suns and Apollos in 
our department or on our campus, we do 
expect them to turn up in a number of lo- 
cations, because of the great Apple Uni- 
versity Consortium price and their abil- 
ity to run both Unix and Mac software— 
a big win in our environment. 


ee ы ae Network 


vr qe dri ranks right up 
there with ingrown toenails, fever blis- 
ters, and sunburn as being both annoying 
and painful. Although my experience 
with managing AppleTalk networks 
leans toward the annoying side of that du- 
ality, it's still not one of my favorite 


Ome example typifies the kind of prob- 
Jems that crop up with a network. Re- 
cently, some of my students and I spent 
several days trying to figure out why a 
Mac II on a lab LocalTalk network 
wasn't showing up under TOPS when we 
looked from other TOPS nodes on the 
same network. We replaced the Local- 
Talk connector and the section of cable 
leading into it, and still it wouldn't show 
up. We were about ready to pull out all 
our cabling and install new cables—a bad 
scene— when we came across Apple's In- 
terPoll NetWork Administrator's Utility. 

We fired this baby up, and lo and be- 
hold, we found the problem: a broken 
cable at the opposite end of the network. 
No, I'm still not sure why this made the 
Mac II at the opposite end of the network 
disappear, but at least I knew what the 


problem was. With the recabling disaster 
averted, I played with InterPoll some 
more to find out what it could and 
couldn't do. As far as І can tell, it's 
based on the old freeware program called 
NetCheck 2.0 that used to be found on 
several on-line services (including Ар- 
pleLink) and was useful for monitoring 
AppleTalk networks, 


What the Tools Can Do 

ІшегРоП encompasses a bunch of tools, 
all of which are pretty helpful. The list 
includes ones that give you а complete or 
selective list of devices that are active on 
апу AppleTalk network (aithough I have 
yet to try it over EtherTalk) and help you 
create a network topology map, perform 
network integrity tests (the tool we used 
successfully to find our busted cable), 
report on the versions of the systems files 
being run at each AppleTalk node, and 
report network status across inter- 
network bridges (such as the Kinetics 
FastPath and Hayes InterBridge). Should 
your desires tend in that direction, Inter- 
Poll can also create readable network 


management reports. 

[nterPol! runs on a Mac П, SE, or Plus 
running System Tools 6.0.2 and comes 
with three disks: the InterPoll adminis- 
trator's disk (for the network manager), 
an 800K-byte workstation disk (for each 
user on the network), and a 400K-byte 
version of the workstation disk. You'll 
receive a decent manual, too. The 
AppleTalk Responder INIT has to be in- 
stalled in the System Folder for InterPoli 
to work properly. 

InterPoll does its dirty work by using 
five of the AppleTalk protocols: the 
Name Binding Protocol (NBP) to find 
network devices, the Link Access Proto- 
col (LAP) to find unnamed devices, the 
Echo Protocol (EP) to determine link in- 
tegrity and performance, the Printer Ас- 
cess Protocol (PAP) to get information 
about the status of printers on the net- 
work, and the AppleTalk Transaction 
Protocol (ATP) to get general system 
information. 

If you have AppleTalk networks, In- 
terPol] is à handy item to keep in your 
К It certainly beats pulling new 
cable. ш 


Don Crabb is the director of laboratories 
and а senior lecturer for the University of 
Chicago department of computer sci- 
ence. He is also a consulting editor for 
BYTE. He can be reached on ВЇХ as 
"decrabb. ғғ 

Your questions and comments are wel- 
come. Write to Editor, BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 


Systat. Because other statistics and 
graphics packages are not enough. 


Systat now offers more statistical graphics than any other PC or 
mainframe package. And we still give you less bulk with more statistics. 
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Statistics Basic statistics, frequencies, t-tests, post-hoc tests 
Multiway crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard 
errors Nonparametric statistics (sign, Runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann-Whitney U, Kolmogorov- 
Smirnov, Liltiefors, Kendall coefficient of concordance) Palrwise/ 
listwise missing value correlation, SSCP, covariance, Spearman, 
Gamma, Kendall Tau, Euclidean distances, binary similarities Linear, 
polynomial, multiple, stepwise, waighted regression with extended 
diagnostics Multivariala general linear model includes multi-way 
ANOVA, ANOCOVA, MANOVA, repeated measures, canonical 
correlation Principal components. (actor analysis, rotations, 
components scores Multidimensional scaling Multiple and 
canonical discriminant analysis, Bsyesian classification Cluster 
analysis (hierarchical, single, average. complete, median. centroid 
linkege, k-means, cases, variables Time garias (smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA, ACF, 
РАСЕ, CCF, transformations, Fourier enelysis Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, end more). 


Graphics Overlay plots Drivers for most graphics devices 
Two dimensional; Error Bers Scetterplots Line and Vector Graphs 
Vector. Dot, Bubble and Quantile Plots Bar Graphs (single, multipie. 
stacked, range) Вох plots (single and grouped) Stem-and-les! 
diagrama Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence intervals and ellipsoids (апу 
alpha value) Smooth mathematical functions Rectangular or polar 
coordinales Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterpiot matrices Voronoi 
Tesselalions Minimum spanning tree Maps with geographic 
projections (0.5. state boundary file included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on regularly end 
irregularly spaced points Control charts and limits Three 
dimensional: Data plots Smooth function plots Vector plots 
Linear, quadratic, spline, wast squares surface smoothing Three- 
dimensional type fonts. 


Data Management imporvexport Lotus. dBase, and DIF 
files Full screan data editor Full screen text editor Unlimited 
cases Missing data, arreys, cherecter variables Process 
hierarchical, rectangular of triangular files, irregular length records 

Cherecter, numeric, and nested soris Merge and append large files 

Unlimited numeric end character variable transfarmations 

Subgroup processing with SELECT and BY Value labels and RECODE 
Statements Macro processor with programming language, screen 
control, fije manipulation, applications generation, and report writing. 


SYSTAT 


Syatat operates on IBM PCs and compatibies, MS-DOS and CP/M 
machines, severa! UNIX minicomputers, and the VAX/Microvax. 
Menu/windawed Macintosh version also available. Single сору price 
$796 USA and Canada, $895 Foreign. Site licenses, quantity prices 
and training saminera available. No fees for technical support. 
Statistics and graphics available seperately, 


For more information, call 312 864.5670 or write Systat ine. 
1800 Sharman Avenue, Evanston, IL 60201. 


Tha (ріс Dou rud самал ари Бекен a рал, 
ine, M5-DOÀ of Меп, ine, Macintosh ef Appia Camputer inc. UMIX of ATAT ami 
VAN af Digital Équipmaet Corporation. 
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The final version 

of this international 
standard should 
advance global E-mail 
interconnectivity 


lectronic message delivery has 

entered a new era. This year, 

deemed the "Year of Intercon- 

nectivity" by the Electronic 
Mail Association, will see the approval 
of the final version of Х.400, the inter- 
national standard for interconnecting 
electronic mail 

In 1980, the International Telegraph 
and Telephone Consultative Committee 
(CCITT) initiated formal work on a uni- 
versal interconnection standard via a 
working group referred to as a "special 

т.” In 1984, the first X.400 
standard was hammered out in CCITT 
volume VITI—Facicle VIII.7, known as 
the "Red Book." 

Since 1984, the standard has been 
undergoing revision. The 1988 version, 
though not ratified at this writing, was 
expected to be ratified in November. The 
new X.400 standard will be contained in 
the "Blue Book." 

Before X.400, residents of the so- 
called global village who needed world- 
wide communications capability made 
do with adequate, but antiquated, tools 
such as the telex—a real-time, dial-up 
communications technology from West- 
ern Union. But in today's high-tech envi- 
ronment of global competitiveness, the 
telex machine is too slow and unreliable, 
and it's useless for binary file transfers. 

It's a small leap from the telex to the 
Advanced Research Projects Agency net- 
work, a worldwide E-mail network used 
first by the military to link its research 
labs and installations. ARPAnet deterio- 
rated (some say evolved) into several 
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X.400 GROWS UP 


Other networks, such as Usenet and Bit- 
net, that still function today. But years of 
neglect and apathy have taken their toll 

on these networks; they resemble the 
"^ system of a weeping willow more 
Шап a sophisticated and efficient mes- 


saging system. 

Until X.400 became a reality, the idea 
of a universal electronic messaging sys- 
tem that worked on any mainframe and 
down to the persona] computer level and 
allowed anyone to send a message to any- 
one else, workiwide, regardless of what 
E-mail system he or she used, was only 
so much science fiction. But X.400 will 
move us from fiction to fact. 

X .400 provides for the sending of mes- 
sages, files, and even telexes among dif- 
ferent mainframes. Users of X .400-com- 
patible E-mail systems won't have to 
concern themselves with the idiosyncra- 
sies of host-system protocols, 

The X.400 standard outlines the ar- 
chitecture, protocols, and "en- 
velope" formats that allow E-mail users 
to exchange messages independently of 


use. For exam- 


the E-mail systems 
ple, X.400 makes it possible for DEC's 
All-In-1 to swap messages with Data 
General's CEO, and MCI Mail users can 


trade messages with users of Compu- 
Serve's EasyPlex E-mail service. 

“Four years ago, the ink was iust dry- 
ing on the X.400 draft standard,” says 
Richard Miller, president of Telematica, 
а data communications consulting firm 
specializing in electronic messaging pro- 
tocols. “The childhood of X.400 is at an 
end, and with some 40 vendors now of- 
fering X. 400-compatible products, we're 
seeing an era of ‘plug and play’ systems 
hitting the market.” Products. include 
X.400-compliant E-mail systems and 
X.400 gateways, which allow inter- 
connection between propri E-mail 
systems that do not support X.400 
internally. 


Inside X.400 

X.400 is part of the International Stan- 

dard Organization's Open Systems Inter- 
continued 
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connection model. OSI's seven layers 
can be compared to a cake; each succes- 


K 4 


sive layer builds on those below it. The is the first stable 
lowest layers, which are closest to the : А 
communications hardware, make certain protocol in OST's 
that the raw bits of data make it through ; : 

the physical medium intact. The upper application layer А 
layers preserve the integrity of the data; — 


they ensure that the bits sent have the 
same meaning when you receive them at 
your end. Х.400 is the first stable proto- 
col in OSI's application layer—the high- 
est level in the protocol stack. 

To establish a truly universal store- 
and-forward (E-mail) network, you need 
to specify the interface details for al] E- 
mail systems to be interconnected. 
X.400 provides the technical glue for 
these systems and their interfaces, and it 
does so in enough detail to satisfy the 
needs of anyone who wants to build his or 
her own X.400 message-handling system 
(MHS). Not surprisingly, the language 
of the Х.400 specification is technically 
precise. Some critics say it's too com- 
plex, but Х.400 products are alive, well, 
and in use. 

The X.400 specification itself con- 
tains several components. First, the 


MHS is a group of interconnected store- 
and-forward systems. Messages them- 
selves can contain amy kind of electronic 
data. The you generate are seni 
io a User Agent, which functions like a 
post office box. It provides a place for 
messages to be delivered to each user on 
the system. The UA acis on your behalf 
10 exchange messages between your key- 
board and the Message Transfer Agent. 

МТАз function as post offices. Each 
МТА serves a a Ene group of UAs, 
just as your local branch post office han- 
dies your paper mail. [t collects mes- 
sages, sorts them by destination, and 
then forwards them, in bulk, over the 
network 


The MTA also routes messages to all 


recipient ОА < and makes copies automat- 
ically if à message is being sent to several 
people in a distribution list. Likewise, 
Ше МТА sorts and delivers incoming 
messages. The X.400 P3 protocol de- 
fines the method for submission and de- 
livery of messages between а UA and an 
MTA. 

МТАз perform these store-and-for- 
ward functions via the X.400 РІ proto- 
col, which defines the rules of the road 
for how interactions between MTAs take 
place. РІ also defines how a particular 
system deals with the delivery of mes- 
sage envelopes. All the MTAs working 
together are defined as a Message Trans- 
fer System. Thus, ACME's corporate 
mainframe in Toledo, Ohio, is con- 
sidered an MTA, as is the branch office 
mainframe in Hoboken, Mew Jersey. 
The interconnection of these MTAs is the 
MTS. 

There also may be direct interaction 
between cooperating UAs on, say, the 
same local-area network. This is defined 
by the P2 protocol and includes the capa- 
bility for services such as finding out if 
the recipient UA has enough room to hold 
the message you've sent, and sending an 


How the competition stan 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new T1000 Multi- 
modem. The modem that not only looks 
different, but is different. With more features. 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data— without com- 
pression. Error free 


ith MNP and PEP 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, рш the large 
installed base of Telebit' and other PEP” high- 
speed modems. 

But it costs about the same as a 


tea 


error detection and correction. 


The T1000 fits right in. 
The T1000 Multi-Speed modem even talks 
Hayes— right from the box. And if you're using 
the AT command set or even Smartcom Ш 
software, were compatible. You won't need new 
software. Апа you won't need new commands. 
The T1000 also has internal support for 
the most widely-used communications шюр 
— Kermit, Xmodem, Ymodem and 1) 
UUCP So you can transfer files up to 3 imê 
faster than any other modem. 


acknowledgment when the recipient UA 
has read the message. 


Sorry, No Listing 

To have any kind of global intercon- 
nected network, you need a directory of 
some sort. The standard for establishing 
such a directory is X.500. Even though 
some systems, such as MCI Mail and 
CompuServe, currently provide inter- 
connection via X.400, users of either 
system must already know the address of 
the intended recipient; there is currently 
по provision to look up a CompuServe 
user's electronic address from within 
MCT Mail. 

Enter X.500. Think of it as a kind of 
digital directory assistance and then 
some. According to the X.500 standard 
(which is expected to be ratified along 
with X.400), individual entries will con- 
іліп information “ ing to each 
of the communications methods by 
which that person can be reached, se- 
lected from an open-ended list which in- 
cludes at least the following: Telephony, 
E-mail, telex, Integrated Services Digi- 
tal Network, physical delivery (postal 
address), and facsimile. In some cases, 
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X. 500 as a kind 
of digital directory 
assistance. 


such as E-mail, ihe entry will have some 
additional information, such as types of 
information that the user’s equipment 
can handle.” 
The X.500 standard enables users to 
implement a distributed global.directory 
(the specification doesn't mention any 
time frame for this to take place or ad- 
dress its feasibility, of course, and both 
are points of controversy). Оп the local 
level, X.500 would enable users іп an 
IBM PROFS environment to look up the 
E-mail addresses for users within the 
same company who are using a different 
system, such as DEC's AJl-In-1. 

X.500 will ket users browse through 
user listings just as if they were looking 
through а telephone book. It could also 


set up a type of Yellow Pages browsirig 
capability based on the type of business 
or service. 

The growth of a global directory 
would come from major E-mail service 
vendors and private networks linking 
their perspective user lists. Jeanne 
Bracken, Pacific Bell director of mes- 
sage-handling systems, says the standard 
would create a “basic directory assis- 
tance [service] magnified a million times 
in terms of information you can get.” 


Where's the Beef? 

If X.400 is as grown up and worldly as its 
supporters claim, why can't you simply 
log on to an E-mail system and exchange 
electronic messages with anyone, апу- 
where, at апу time? Good question. The 
answer has to do with conformity and 
commerce. 

First, no standard exists for testing the 
conformity of X.400 products, and no 
public E-mail system is going to allow an 
untested X.400 product to connect to its 
backbone without some kind of proof that 
it won't sabotage the entire system. Some 
companies, such as Telenet, have insti- 

continued 


up to lelebit's newest modem. 


And here's another big difference. Since T1000 Multi-Speed Modem. 
the T1000 nuns the most popular communi- Call 1-800-TELEBIT or | 
cations software at the highest possible й. (415) 969-3800, today. = 
You can take full advantage of packages like Or write Telebit at o 
HyperACCESS, Crosstalk-Fast, MicroPhone П, 1345 Shorebird Way, Moun- ree | 
and Acknowledge. tain View, CA 94043-1329. 
.. Just plug us in, and the T1000 will fit Fax: (415) 969-8888. 
right in. No matter what your environment. Because no one gets the 
Remote management for ease of use. message through like Telebit. 


Heres the final difference. The T1000 
offers a host of remote management features. 


Lad 


Including remote access, remote configuration T1000 Ф 2 
and remote diagnostics. * TELEBIT 
90 get the modem that's head and а Inga ہے اس س ر‎ ЖЕҢ 


tom. Caher brands ar product names are trademarica of 
their respect те holders. 
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shoulders above the rest. In features and per- 
formance. At just the right price. Telebit's new 
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Computer Sciences for 
the Forward Thinking 


1. Fractals Everywhere by Michael Barnsley. Ап 
exciting new area wilh appliction їс computer graph- 
ics and image compression! Illus. 400 pp. $39.95 

2. Curves and Surfaces for Computer Alded 
Geometric Dealgn А Practical Guide by Gerald 
Farin, For software devalopers for CAD/CAM 
sysiems, geometric modeling researchers, graphics 
programmers. 150 diagrams, 352 pp. $39.06 

3. Creating User Interfaces by Demonsiralion by 
Brad A. Myers. Mew for creating interaction 
jechniques...Pendot is fully described as іо design, 
implementation and research. 320 pp. $29 85 

4. ObJact-Orlented Forth Implementation af 
Advanced Data Structures edited by Dick Pountain. 
Makas object-oriented programming available to 
usars of small home computers. 119 pp. $19.95 paper 
5, Introduction to the Graphical Kernel System 
(GKS) 2nd ed. by Hopgood, Duce, Gallop, Sutcliffe. 
Highly acclaimed, now with thorough coverage of 
GKS internalional standard. 272 pp. $29.95 paper 
6. Neural and Brain Modaling by Ronald J. 
MacGregor. For researchers & students in neuro- 
science, computer science, cognilive scence, aritili- 
cial intelligence, bioengineering. 643 pp $35.00 pap. 
7. Mathematics for Dynamic Modeling by Edward 
Bettrami. Intended for applied math students but ihe 
accessible presentation makes Н of interest 10 non- 
specialists in related fields. 277 pp. $27.50 
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luted proprietary conformity testing pro- 
cedures. That's fine for vendors target- 
ing their products at Telenet's network. 
However, Telenet’s conformity proce- 
dure doesn’t apply to аяу other system, 
such as Dialcom. This lack of a standard- 
ized conformity test will hamper the 


The other major issue is that public E- 
mail networks will not interconnect 
worldwide until administrative ques- 
tions, such as billing procedures, are ad- 
dressed. How will the revenue be split 
between service providers when a mes- 
sage is sent from the U.S. to ihe German 
PTT's system? Should the revenue be 
split evenly? What if the message from 
the U.S. consists of a distribution list? If 
the PTT has to deliver hundreds of copies 
of a single message sent from the U.S., 
how does the revenue from that message 
transfer get fairly distributed across the 
two commercial systems? Such questions 
аге stumbling blocks 10 true inter- 
connectivity. 


Global Grab Bag 

The technology for a ubiquitous E-mail 
network has been available for years. 
The standards are now in place. But we 
may be well into the next decade before 
anything approaching global connectiv- 
ity emerges. In the meantime, there will 
be limited interconnections, And if your 
corporation needs worldwide 

you can certainly pay dearly for it by 
signing on with one оға few companies, 

such as Diakom and Telenet, that pro- 
vide international E-mail service. Of 
course, you'll also have to comvince your 
clients to sign on with the same system. 

Individual users wil) have to wait out 
the corporate suits while they negotiate 
in high-tech board rooms, and rely on the 
ARPAnet offspring, if they can stomach 
the inherent irritations and frustrations 
associated with such systems. Or they 
can use the rather limited existing com- 
mercial interconnections (MCI Mail and 
CompuServe} or commercial third-party 
message “porting” services. 

Or they might simply do as the two 
most powerful offices in the world—the 
White House and the Kremlin—have 
done for decades: Use а telex. 8 


Brock M. Meeks is а San Diego-based 
freelance writer who specializes in high 

. Тон can reach Літ on BIX as 
“brock. "' 

Your ions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, MH 
03458. 


Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch ™ , a sophisticated 
sharing device, combine it with MasterNet " 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and maintrames or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer ог peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operaled automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink™ ulility diskette for PCs 
comes with every unil and unlaashes the 
power of the switch with its memory-resident 
access to [he commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you jusl want printer sharing, we've got 
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Give а Rose {з your computer 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
hne drivers, and other products. 


Commitment to Excellence 

Al Rose Electronics, were not satisfied 
unti! you're satisfied. Thats why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores. educational 
institutions, and Federal, state, and local 
governments. We back our products wilh 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


РО, Box 742571 е Houston, Texas 77274 % Tel (713) 933-7673 © FAX (713) 833-0044 е Talex 4945866 
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Fake software, fake 
hardware, and virtual 
memory revisited 


he biggest problem with О5/2 

isn't the bugs. They go away 

eventually. The biggest problem 

is finding software that runs 
under О5/2. Software development takes 
time, and I hate waiting. Thus, when I 
found out about two $99 programs—Cal- 
ifornia 10 Pak and HelpMe—from Cali- 
fornia Software Products, Inc., I ordered 
them posthaste. 

California 10 Pak claims to be a set of 
"programming tools for the IBM PC, 
PS/2, and compatibles running DOS ог 
05/2." HelpMe is а "diagnostic utility 
for the IBM PC, Р5/2, and compatibles 
running DOS or 05/2." When 1 talked to 
the CSPI folks, I asked if the "DOS ог 
OS/2" stuff was really true. 1 was told 
yes, that from this point on, CSPI would 
ship both OS/2 and DOS versions of its 
software. 

California 10 Pak does indeed come in 
both versions. But HelpMe comes with a 
sheet of paper that says, “ATTENTION: 
05/2 USERS. HelpMe is a DOS-mode 
program and must be run in the DOS 
'compatibility box' of OS/2. The pro- 

was designed to run in DOS mode 
for analyzing OS/2 systems because 
more convenient and extensive access to 
the system is available in this mode for 
the analyses performed by HelpMe 
(e.g.. ROM BIOS information)." CSPI 


and denied that it was just a DOS pro- 
gram with an OS/2 name on it. 

For those who don't follow OS/2 reli- 
giously, the compatibility box is just the 
section of OS/2 that runs DOS programs. 
Saying a program must run in the com- 
patibility box is the same as saying that 
it’s a DOS program. 

Come on, CSPI. If you haven't gotten 
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around io writing the OS/2 version yet, 
just say so. Don't tell me that it was “de- 
signed" for the compatibility box be- 
cause of "convenience" (to whom?). For 
à program that's "designed" for OS/2, 
it's got some odd features. For example, 
it can't recognize a VGA, and the VGA 
appeared before OS/2 did. 

HelpMe also tells me that al! my OS/2 
EXE files—programs written to run 
under 08/2--һауе а "bad .EXE check- 
sum." Yes, the checksums look wrong if 
all you know is DOS. OS/2 uses a new 
.ЕХЕ format, but HelpMe should know 
that. There are many such peculiarities. 
It does have some neat features, though; 1 
hope the company writes a real OS/2 ver- 
sion soon. 

I'm burned up about HelpMe, but 
what about California 10 Pak? Well, the 
10 programs аге 08/2 programs. They 
are sort of Norton Utilities-ish. There are 
a few file browsers, hexadecimal and 
ASCII; а few smart file-comparison pro- 
grams; а directory program; programs 
that display the file allocation table, the 


environment, and the contents of mem- 
ory (including extended memory!); a dis- 
assembler; and a sort program. 

The display programs are interesting, 
but they're less informative than Nor- 
ton's. Additionally, they let you look but 
not touch—you can't edit anything with 
them. The disassembler is better than 
Debug's, but Sharpe Systems' Master- 
Key program is much better, although 
it's currently limited to DOS. The sort 
program is limited, like DOS's, to files 
no larger than 64K bytes. 


OS/2 Apartheid 
There's not only fake 05/2 software, 
there's fake OS/2 hardware. О5/2 °з 
local-area-network contro! software is 
called the LAN Manager. Like all net- 
work operating systems, it requires pro- 
grams (called drivers) to talk to specific 
devices. If you have an XYZ LAN board, 
you need an XYZ driver. The theory is 
that eventually all LAN hardware ven- 
dors will write LAN Manager drivers for 
continued 
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their boards, so that when you buy а 
board, you also get a disk with LAN 
Manager drivers on it. No matter whose 
boards you're using, the LAN Manager 
will run fine on it, provided you have a 
LAN Manager driver for that board. 
Now, [ have the bera LAN Manager, 
and I'd like to try it and tel) you how it 
works. Unfortunatelv, no LAN vendors 
are shipping LAN Manager drivers yet. 
Microsoft attempted to solve this prob- 
lem for developers by including drivers 


for several boards, to serve as a stopgap 
until the vendors get around to shipping 
their own drivers. Unfortunately, ail the 
boards that Microsoft shipped drivers for 
are pretty expensive. 

One such board is 3Com's EtherLink 
Plus, a nice Ethernet card that has a not- 
so-nice price of $800. So I was interested 
when a company —let's call it Company 
X—claimed that it had developed an Eth- 
erLink Plus clone that 1 could buy for 
about $300. Hot dog, I thoughi—for 


ee ИЕ Lass іс за а cr Listing 1: This program, a Listing 2: This program does | 

te | || paraphrase af the one in ту what the program in listing 1 | 

Je с Americas, New York, NY 10020 September column, allocates does, but much faster because it | 
6. Names and addresses of publisher, editor, and and fills an array of integers. | Pain the array in an orderly 


managing ctor. Publisher: J. Bart Totaro—One 
Phoenix Mill Lane, Peterborough, NH 03458; Edi- 
tor: Pred Langa—One Phoenix МШ Lane, Peter- 
богоод, NH 03458; Managing Editor: Glenn 
Hartwig—Oune Phoenix Mill Lane, Peterborough, 
NH 03458 

T. Очат: MoGiraw-Hill, Inc., 1221 Avenue of 
the A merkti, New York, МҮ 10020. Snockhokders 
holding | percent or more of stock are: Donald С. 
Мсінғе Jr.; Harold W. McGraw Ж.; John L, 
McGraw; William Н. MeGraw; June М. 
MeBroom; Ейтізаһ McGrew Webarer: all co 
MeGraew-Hill, Inc, 1221 Avenue of the Americas, 
Mew York, NY 10020. Twenticth Cemury Inves- 
tors. c/o US Trust, 770 Broadway, New York, МҮ 
10000; Picaeer O Fund c/o ЕМЕВ Sharcholders, | 
Financial Center, Boston, MA 02111. 


8. Keown bondholders, mortgagecs, and other s£- 


гет BIGIJ (original program) | 
rem Examines virtua] memory. 
rem Needs /ah compiler switch 
defint a-z 
rem SDYNAMIC | 
ram SINCLUDE:'hsedospe.bi' 
retcodes dosmemavailimemi] 
if command$-"*" chen 

input "array dimension";ad | 
alae | 

adzvalicommands3] 

print "Using dimension ";ad 
em if | 
сішсілег | 
dim а(асі, ad} 
for i= l to ad 

far іші Ес ad 


rem BIGJI (modified program) 
rem Examines virtual m&mory. 
rem Needs /ah compller switch. 
dafint a-z 
гет SOYNAMIC 
rem SINCLUDE: 'bsedospe.b1' 
retcode- dozmemavail (mami) 
lf command$S-"* then 

input "array dimansion";ad 
else 

adeval (commands) 

print "Using dimenaion ";ad 
erd if 
Ch-timer 
dim a(ad, ad) 
for 1 = 1 to ad 


curity hokdarz owning си holding 1 percent or окис ati, ]) -10D for jel ta ad 
of total amount of bonds, mortgages, or other tecu- пех а41,11-100 
biet Imer next. 
print "Total time:":b&-c& | béstimer 


print "Total time :";b£í-c& 


Table 1: Results for the programs in listings | ала 2, and a comparison of 
virtual memory to real memory performance. (Times are in seconds.) 


Array size BIGIJ BiGJI in-memory Ratio 
(In K bytes) tima time time BIGJIimemory 
10 1 1 1 1 
40 4 4 4 1 
| 90 8 7 8 0.88 | 
| 160 13 14 14 1 | 
| 250 22 21 21 1 | 
| 360 31 31 31 1 
490 1694 47 43 1.09 
640 18,780 84 55 1.52 
| В10 Years 106 70 1.51 | 
1000 149 B7 1.71 
1210 184 106 1.73 
jm 1440 220 126 1.74 
Т 1багшу ihia dió ашиды aide by wa бом E M ai к 
à 1960 302 171 : | 
aye COFTECI and complet. 2250 340 196 1.78 | 
—1. Bart Totam, Publisher 2560 397 224 1.77 
2890 450 259 1.73 
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$600 І can set up а two-node LAN that 
will run LAN Manager with the software 
I"ve got. 
Being older and wiser, 1 figured I'd 
double-check before plunking down my 
$600. So I called the manufacturer to get 
the whole story. After a week of calls and 
ises that I'd be called back, I finally 
talked to someone who could answer my 


“Is your board EtherLink Plus-com- 
patible? Will it run the OS/2 LAN Man- 
ager with the EtherLink Plus drivers?" 

"Let's see here. ..no, you can't use 
EtherLink Plus drivers. We supply 
drivers for our board for most networks, 
but not yet for LAN Manager," replied 
the voice at the other end. 

Puzzled, I asked, “But if you can't run 
the EtherLink Plus LAN Manager drivers, 
and you don't supply a LAN Manager 
driver for your board, how can you say 
that you support the LAN Manager?" 

“I think we mean that we support the 
LAN Manager kind of like we support 
Nelson Mandela," he chuckled. 

Caveat emptor. Or, more appropriate 
for this business, cave canem (beware of 
the dog). 


Virtual Memory Revisited 

You can't trust OS/2 software vendors, 
you can't trust OS/2 hardware vendors— 
you can't even trust OS/2 columnists. I 
discussed OS/2's virtual memory capa- 
bilities in the beginning of the September 
column; several readers raised questions 
about the program I used. Here's more 
on the subject of virtual memory and an- 
other look at the test. 

First, here’s some background. Vir- 
tual memory under OS/2 is segment-ori- 
ented. Segments, as I have discussed, can 
be up to 64K bytes in size. (They can also 
be smaller, but for this discussion, let's 
assume that they're all 64K bytes.) Pro- 
grams or data structures larger than 64K 
bytes must be divided into multiple 


Let's say that a computer running 
has enough memory for 100 seg- 
ments of programs (and associated data), 
that currently running programs account 
for all 100 segments, and that you try to 
load а program that needs one segment. 
А DOS-like operating system would sim- 
ply say “ош of memory" and refuse to 
load that last program. 

OS/2 instead one segment to 
disk (a segment that hasn't been used re- 
cently and so, as a rough rule of thumb, 
probably won't be needed soon) to create 
one segment of real memory for the last 
program. The swapped-out segment 
might belong to, for example, Excel, 


Items 
Discussed 


California 10 Pak . 

HelpMe 

California Software Products, Inc. 
525 Cabrillo Park Dr. 

Santa Ana, CA 92701 

(714) 973-0440 
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Systems Corp.‏ 
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which you loaded hours ago and haven't 
done anything with since. If you start 
using Excel again, OS/2 will restore that 
segment from disk (swapping out some- 
thing else that hasn't been used recently, 
if need be). 

This works nicely, as long as you have 
segments that have not been used re- 
cently. If the least recently used segment 
hasn't been touched in an hour, swapping 
it to disk із а safe bet, But suppose you 
touch every segment every few seconds? 
In such a case, the operating system 
thrashes—that is, it spends so much time 
swapping segments that it accomplishes 
little real work. 

The virtua] memory test in Septem- 
ber's column—paraphrased here as the 
program BIGD in listing |—inadver- 
tently caused the operating system to 
thrash for that reason. It's a consequence 
of the way BASIC lays сш a two-dimen- 
sional array and the way BIGIJ accesses 
the elements of that array. If the dimen- 
sions of an array are i and j, we like to 
view jt as a table—1 rows Бу J columns. 

But in memory, it's a linear array of 
elements. There are two ways to linear- 
ize the table— you can lay all the rows end 
to end, or аП the columns end to end. 
BASIC does the latter, but BIGIJ acts as 
though it did the former. Memory ac- 
cesses are disjointed; they’re separated 
by the number of elements in a column, 
and as the dimensions of the array grow, 
that separation eventually exceeds the 
size of a segment so that each access ге- 
quires a segment swap. 

The program BIGJI (see listing 2) tra- 
verses the array by columns. As a result, 
memory accesses are sequential; when 
Q5/2 loads a segment, it can use it for a 


while before having to swap in another 
one. І ran BIGIJ and BIGJI on a machine 
with little memory, to force disk swap- 
ping, and again on the same machine 
with more memory, where virtual mem- 
ory was deactivated. As table | shows, 
BIGJI performs in а very acceptable 
manner. Under these , ҮШ 
memory is only about 70 percent slower 
than real memory; that's a reasonable 
penalty for the extra capacity. 

By the way, virtual memory isn't just 
a way to load more programs than will fit 
in real memory. It also lets those pro- 
grams use more data than can fit in real 
memory. This is something that many 
DOS programs already do. For example, 
[use the IBM Personal Editor, which can 
edit a file larger than 640K bytes by 
swapping some material to a disk file. 
The Microsoft DOS Linker employs a 
similar strategy when it creates a 
rary file during large links. Until now, 
every application program that provides 
this capability has had to supply its own 
virtual memory code. OS/2's built-in 


reinvent this particular wheel—and 
that’s what an operating system is for. 

Thanks very much to the people who 
wrote in asking about virtual memory 
and tbe test. 


OS/2 Tip of the Month 

А few months back, I discussed the order 
of device drivers for the COM ports and 
mice. What I didn 't mention is that if you 
have a serial mouse, you must use either 
the COM driver or the serial mouse 
driver—not both. 05/2 will use the COM 
port as either a serial port or a mouse 
port, depending on which driver you tell 
it to load. 

If you tell OS/2 to use both drivers, 
and you insert the DEVICE=COM- 
O1.SYS before the DEVICE = MOUS- 
A02.SYS, you'll get an error оп the 
mouse driver. Do it the other way 
around, and you'll get an error on the 
serial driver. This means that if you, like 
me, sometimes use your СОМ! port for 
modem communication and sometimes 
for mouse connection, you must change 
your CONFIG.SYS and reboot. 8i 


Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX us "mjminasi. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
ier Mill Lane, Peterborough, NH 
03458. 
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CONSIDER A DELL 
SUSPICIOUSLY LOW PRICE. 


О ur 386-based System 310 is priced about 35% less 
than comparable systems. Which may make you wonder if 
we've left something important out. Like, for example, high 
performance. 

Well we haven't. 

This advanced 32-bit machine is fully IBM PC compat- 
ible. And has all the latest technology. Including a cache 
memory controller and high performance drives. So it’s among 
the fastest 386-based systems avatlable. With more advanced 
features than you'd get in systems that list for up to $3000 morc. 

Like Compaq s. 

If уси look at the specifications on the next two pages, 
you'll see what we mean. Because this 15 the system that 
FC Magazine (6/14/88) described as “fast enough to burn 
the sand off a desert floor" 

But as you'll soon see, speed isn't the only reason to buy 
from us. Or even the best. 


THE First PERSONAL COMPUTER 
THAT'S TRULY PERSONAL. 


When you order from Dell, we custom configure a system 
to your exact personal specifications. After an evaluation of 
your business needs, our knowledgeable sales representatives 
will help you select the features that are right for you. After 
your system unit is custom built, we burn-in everything, 
add-in boards and all, so the entire system works PHP, 


TOLL-FREE SUPPORT AND 
ON-SITE SERVICE 
КАНЫН IN THE PRICE. 


COMPUTER 


Analyzer, a complete set of diagnostic tools. So troubleshoot- 
ing is easy. Їп fact, most problems сап be resolved over our 
toll-free support line. It’s staffed by Dell's own expert techni- 
cians from 7AM to 7PM (CT) every business day. And 
there's no extra charge for this service. 

And if your system requires hands-on service, a technician 
from Honeywell Bull will be at your location the next busi- 
ness day. At absolutely no charge to you? Because included 
in the price of your system is a full year of on-site service. 


To ORDER, PLEASE Cau. 


800-426-5150. 


CANADA, CALL 800-387-5752 


But that's not all. You're also protected by our 30-day 
money-back guarantee. And our one-year limited warranty 
on parts and workmanship. 


AND IF You STILL THINK You GET 
WHAT You Pay Fon, CONSIDER THIS. 


When you buy or lease from Dell, you buy directly from 
our manufactunng facility in Austin, Texas. Which means 
we eliminate dealer markups, allowing us to give you a lot 
more 386 for less, We can even design a custom lease plan for 
your business, which gives you another way to save. 

Of course, giving you more computer for less 
money is the idea behind every Dell system. 
Review all of them on the next two pages. 
Then call us at (800) 426-5150 to order the 


system that’s nght for you. 
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Тнк Ови. 20 MHz 
386 SYSTEM 310. 


Cache Memory Controller, this 32-bi 
system is faster than the IBM rit 
Model 80 and the Compaq 386/20. As 
you might expect, it rans windowed soft- 
ware 3t extremely high It's also 
well-suited for desktop publishi 


cations, or as a network file server. 


STANDARD FEATURES: 

* [nic] 80385 macroprocessor running at 20 MHz. 
* | MBof RAM” expandable то 16 MBF ишу 
a dedicated high speed 32-bat memory dot 
» Advanced Intel 82385 Cache Memory 

Controller with 32 KB of high speed static 


* Page mode interleaved memory 
* Socket for 20 MHz Intel 80387 oc 20 МН: 
ı WEITEK 3167 math coprocessor 
*325*12 MB or 3.5" 144 MB diskette dive. 
= Dual diskette and hard disk drive controller 


archetecture. 


"МН: Intel math соргосемді. 

«20 MHz WEITEK 3167 math coprocessor. 

"| MB of 8 MEt memory upgrade kit. 

«2 MB arê MEt memory expansion board lat. 
eel case for as low at $143/ Month, 


Tue Ови. 20 MHz 
286 SYSTEM 220. 


It's an 80286 system that's as fast as most 


386 computers. But at less than half the 
оийна means you get the i 

nce/performance of any system. 
220 runs at 20 MHz, with less 


* Page mode interleaved memory architecture. 

« Integrated diskette and VGA video controller 
on system board. 

* Socket for [prd 80037 math coppocentor. 

2v pl. 

* Integrated dick inter- 
det 

* Enhanced 101-key keyboard. 

41 von иын ports (integrated on 


бүйе 
* 3 full-sized industry andani expansion slots 
available. 


OPTIONS: 

* External 5.257 1.2 MB diskette drive. 
*3.5* 1.44 MB diskette drive. 

* Intel 80987 math coprocessor. 

* | MB RAM upgrade kıt. 

©*L paws for аз low ax МУ Month, 


Tue Ови 12.5 MHz 
SYSTEM 200. 


A great value in a full-featured AT com- 


patible. An £0286 computer running at 
12.5 MHz, this computer is completely 
Microsoft MS-DOS and MS OS/2 com- 
panble The System 200 offers high speed 
drive options, industry standard com- 
patible BIOS and on-site service. As 
Executive Computing said of this com- 
puters predecessor, “ЇЇ faster i 
speed and low cost аге гео key issues 
affecting your decision, this 
machine might be the ideal choice for 
your office" 


STANDARD FEATURES: 

* 80286 microprocessor running at 12.5 МН. 

+ 640 KB of RAM expandable to Њ MBA (4.6 
MBF on зис board). 

a Socket for Intel 80287 math coprocesor. 

*525"12 MB or 3.5” L4 MB diskette drive. 


ғ Intel 80287 math 
+ 512 KB RAM upgrade kit. 
ее му for es lem as 199/ Ман. 


*PERFORMANCE ENHANCEMENTS 
(бүзтем5 310 лмо 220): 
540 KB ө erulable for programs end data. The 


ama un ا‎ os мзетегі Ки ute bp thr spi- 
{Using | МВ SIMMs. ікуше ач to жинай. 


АШ pieces and ipecifications sre сөіңесі to change without notice, Dell cannot be responsible for eon in typography or photography. **Paymenmn based on а -month opra-end least, 


In. Canada, configaraticns and porri will vary. Microsoft, MS amd MS-DOS anc периге vrademara owned by Micmacit Corp. gun trademarks of enimes other than Dell Computer 
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PLEASE CALL 800-426-5150. 


Your TOTAL SATISFACTION Is GUARANTEED. 


Dell offers a complete Ime of systems, peripherals and software. 
Along with something quite unique. 

Whatever you choose, you must be absolutely, totally satis- 
fied with it. [f not, simply return it within the first 30 days for 
а money-back refund. No questions asked. We сай this our 
Total Satisfaction Guarantee. And it’s just onc facet of a serv- 
ісе, support, warranty and leasing program that's the most 


comprehensive in the industry. 
Support [s A Free PHONE CALL AWAY. 


Also included in your system price is our toll-free support line, 
where our team of technical experts can answer your questions, 
or diagnose problems. The support line is open every business 
day from 7 AM to 7 PM (CT). Simply dial (800) 624-9896. 


One-Year WARRANTY. 


Dell offers a one-year limited warranty, which warrants cach 
system we manufacture to be free of defects in materials and 
workmanship for one full year. During that period we will 
repair оғ replace any defective products retumed to our factory. 
Маүве You SHOULDN'T Buy ONE, AFTER Ац. 


For a lot of companies, leasing our systems is an even better 
idea. |t gives you 100% financing, so you don't tie up your 
working capital. Or your available credit lines. (As you know, 
leasing often lets you enjoy tax advantages.) And we guarantee 
fixed rates, so you know exactly how much to budget every 
month. We can even custom design a lease plan to fir the 
exact needs of your business. 

Sa for the complete terms of our Honeywell Bull Service 
Contract, Satisfaction Guarantee, Warranty, and leasing plans, 
write: Dell Computer Corporation, 9505 Arboretum Blvd , 
Ашап, Texas 78759-7299. 


Copom "Location has ЮО rales (ram Honea) Bull errer kahon altima (кегі amd шийелүт changes. 
COMPUTER CORPORATION. m 


Ci" DEL 
Circle 84 on Reader Service Card 


LASER PRINTERS AND More. 
The obvious companion for a high performance Dell system 
is a Dell laser от dot matrix printer. All printers come with 
30-day money-back guarantec. And be sure to ask about our 
software offerings, which include most popular third-party 
applications as well as Dell Enhanced operating system software. 


LASER PRINTERS. 


Lascr System 150, 15 pages per minute: $5,995. 
Laser System 80,8 pages per minute: 53,295. 
Laser Systern 60,6 pages per minute: $2,195. 


All Dell laser printers come with 1.5 MB RAM, full-page 
300 DPI graphics, and have 31 standard fonts (7 resident and 
24 down-loadable from diskette). Dell laser printers also pro- 
vide Hewlett-Packard LaserJet, Epson/FX, IBM Proprinter and 
Diablo 630 emulations. 

Пот Matrix PRINTERS. 

Printer System 800: $699.95. 
Our highest resolution text and graphics, 24-pin dot matrix 
printez Draft quality at 200 cps. Letter quality at 66 cps. Parallel 
and senal interfaces. Wide carriage. 

Pnnter System 600: 5499.95, 
9-ріп dot matnx. Draft quality at 240 eps. Near-letter quality 
at 60 cps. Parallel interface. Wide camage. 
Printet System 300: $199.95. 
9-ріп dot matrix. Draft quality at 144 cps. Near-letter quality at 
36 cps. Four standard fonts. Parallel interface. Narrow carriage. 


OPERATING SysrEM SOFTWARE. 
Dell Enhanced Microsoft® MS-DOS* 3.3 with disk cache 
and other utilities: $119.95. 
Dell Enhanced Microsoft MS-DOS 4.0: $149.95. 
Dell Enhanced М54 OS/2 Standard Edition 1.0: 4324.95. 


DELL 


| CORPORATION 
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For many applications, 
the pen plotter can’t 

be beat—but choosing 
the wrong unit can bring 
unnecessary headaches 


Stanford Diehl 
and Steve Apiki 


n an industry where new products 
can become obsolete before they're 
unwrapped, few technologies have 
held their appeal as long as the pen 


Architects and engineers prefer pen- 
plotter output, especially for large-for- 
mat media. For business presentations, 
it's hard to beat the sharp colors and ex- 
cellent line quality of the old pro. 

Unglamorous? Perhaps, but as we 
tested 24 plotters in the BYTE Lab, sea- 
soned computer vets kept wandering in, 
snagged by the inexplicable lure of an 
evolving plot. There's something fasci- 
nating about watching these bizarre 

mechanisms spin and rattle like a Rube 


Goldberg contraption. 


Plotter Groups 

Pen plotters are intelligent mechanical 
output devices that produce high-quality 
graphics on a variety of media. They are 
often divided into three categories by the 
size of media : small format, 
which can work with ANSI А- and B-size 
sheets; medium format, for C and D; and 
large format, for E. The letters refer to 
ANSI size designations: А is (һе familiar 
8% by 11 inches, and B is 11 by 17 
inches. Succeeding letters are deter- 
mined by doubling the shorter dimension 
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PRODUCT FOCUS ш РЕН PLOTTERS 


Piotters 


In Perspective 


of the next lower size. Architectural and 
International Standards Organization 
(ISO) size specifications roughly con- 
form to the ANSI standard. 

lt is also possible to group plotters by 
whether they use a friction roller, flat- 
bed, or drum mechanism. Friction-roller 
plotters rely on a grit wheel to move the 
paper in one lateral direction, while the 
pen moves mechanically along the other 
axis. Drum plotters are similar, but they 
accept continuous medium ала use a 
clamp or trector-feed scheme to hold and 
move the paper. 

In contrast, flatbed plotters anchor the 
medium while moving the pen along both 
axes. Each type has its advantages: Fric- 
tion rollers are simple mechanically and 
can automatically feed paper; flatbeds 
йге relatively quiet, and the medium is 
less subject to wear; and ihe drum plot- 
ter's continnous-feed capability makes it 
the ideal choice for chart recording. 

In times past, plotters used a single 
pen and required constant attention. But 
the venerable pen plotter has learned to 
adapt as manufacturers install higher in- 
telligence, more efficient pen-changing 
mechanisms, and crafty optimization 
techniques. Hewlett-Packard's plot lan- 
guage, HPGL, has become an estab- 
lished industry standard, and CAD soft- 
ware drivers are widely available. These 
changes have kept the pen plotter опе step 
ahead of other printing technologies (see 
the text box *""Subplots: Looking at Pen- 
Plotter Alternatives" on page 164). 

This month, we take a look at a cross 
section of plotters that are ideally suited 
бог mi ter applications. We used 
flexible inclusion criteria so that we 
could sample from the broadest range of 
plotters available: We asked for medium- 
or small-format color plotters, and we set 
the price cap at $6000. 


When Speed Counts 

Unlike a newspaper reporter, those who 
depend on pen plotters for their hard 
copy are concerned with only two of the 


five Ws, namely, when will I get my plot, 
and what will it look like? These two 
questions are often of nearly equal 
weight. Slow plotting, especially when 
last-minute revisions to the drawing must 
be made, is often intolerable. 

Mechanical factors play a dominant 
role in determining overall throughput. 
Commonly quoted specifications, like 
maximum pen velocity and acceleration, 
provide the most accurate measure of 
throughput. High velocity will make its 
presence felt on large area fills and long, 
straight lines; plots with many tight 
curves or short, unconnected lines will 
benefit most from high acceleration. Our 
complex CAD checkplot benchmark re- 
quired both (see the text box “Plotter 
Benchmarks" on page 176), and the re- 
sulting speed graphs (see figure 1) reveal 
а close correlation between these specifi- 
cations and real performance. 

Careful examination of the numbers 
teveals , however (see table 1). 
For example, the Enter SP1800's rela- 
tively poor performance is primarily due 
to a quality-enhancement feature, shared 
by Houston Instrument's DMP-61 and 
the CalComp Artisan 1023, known as 
constant-velocity plotting. Pen velocity 
is most often listed as an axial measure 
(see table 2). When plotting along a diag- 
onal, however, speed is substantially in- 
creased to the vector sum of the two axial 
velocities. These variances can lead to 
uneven line weights, so constant-velocity 
plotting regulates the speed in all direc- 
tions to no more than axial, While the 
DMP-61 and Artisan 1023 provide a tog- 
gle to remove the feature for checkplots, 
the SP1800 does not; thus, its perfor- 
mance is degraded. 

Acceleration heavily influenced the 
results. With only half the speed but 
twice the acceleration, Houston [nstru- 
ment's DMP-52 handled small circles 
and curves much faster than the SP1800. 
Acceleration specs are typically not 
listed for f latbeds, but they are generally 
poor, at below i g. АП the Flatbeds 


turned in lesser performances than their 
velocities would indicate. 

Pen-changing time, though less publi- 
cized, ің another crucial factor in mults- 
color plots. Drawing applications often 
plot object by object rather than color by 
color, making dozens of pen changes 
common for even a moderately complex 
piot. While our CAD plots were opti- 
mized to require only one pen change per 
color, our presentation graphics test was 
not, and several plotters demonstrated 
superior pen changes. 

The most notable of these was Brun- 
ing's Zeta 8, which excelled on the pre- 
sentation graphics benchmarks. The 
Zeta 8's plotting mechanism totes all the 
pens in a moving carrier, and pen 
changes require only a small shift in the 
drawing arm. Most plotters keep pens іп 
a carousel off to the side of the drawing 
surface when not in use, and the pen car- 
rier must move off the page, select the 
реп, and return to the active area. 

gh the Hitachi plotters and Houston 
[nstrument's PC Plotter 695A also pro- 
vide moving carriers, their mechanism is 
less efficient in that they require moving 
off the medium. 

Processing power also comes into 
play, especially on the larger plotters. 
The two top performers on our bench- 
marks, the Artisan 1023 and the DMP- 
61, both supplement excellent mechani- 
cal specs with 32-bit CPUs, in contrast to 
the more common 8-bit processor. The 
Artisan 1023, Enter SP1800, and Roland 
DG GRX-300 also offer plot optimiza- 
tion through pen sorting or vector pre- 
processing, though cur preoptimized 
benchmark files did not test this feature. 

The time the personal computer 
spends driving the plotter is often morc 
critical than actua! plot time, and a large 
data buffer can cut that time dramati- 

cally. The DMP-6) and Roland DG 
DXY-1300 plotters, with the largest buf- 
fers, freed up our IBM PC AT well be- 

fore plotting was complete. 
continued 
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W ith the rising emphasis on com- 
puter graphics, competing tech- 
nologies are bearing down hard on pen 
plotters, cutting in on a lucrative mar- 
ket. Pen plotters are hanging tough, 
with & wealth of admirable virtues: low 
cost, high quality, media versatility, 

for microcom- 
puter CAD applications range from 
$600 to $10,000 or more, you can find a 
sufficient model for less than $6000. 
Pen plotters offer sharp color output at a 
reasonable price, but they're relatively 
slow when to other printing 
technologies. But just how well do these 
competing technologies stack up against 
the pen plotter? Here's a look at some 
alternatives. 


cially for large-medium 

Only high cost keeps this technology 
from booming. Prices typically range 
from $12,000 for the 11- by 17-inch for- 
mat to as much as $120,000 or more for 
larger formats. The need for dielectric 
paper further ups the ante. However, 
the plotter's impressive speed opens the 
door to multiuser networking, thus 
slashing the cost per user. Manufac- 
turers are beginning to respond to this 
advantage by wine "Bhd inter- 
faces, including Ethernet 


Quality Control 
When discussing plot quality, it's easy to 
get bogged down on mechanical issues 
and complicated technical specifica- 
tions; yet, in the final analysis, the most 
elements in the quality equa- 
lion are also the most obvious. Find 
yourself a good pen and a sheet of paper 
that takes the ink best, and you're almost 
home. 

Using a pen plotter sounds simple, but 
annoying anomalies have a way of rear- 
ing up. Each plotter accepts a different 
range of pen-and-paper combinations. 
They even require different types of pens 
and recommend their own medium. 
Once you've squared all that away, you 
musi next tackle the problem of proper 
pen pressure and plotting speed. 
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Subplots: Looking at Pen-Plotter Alternatives 


Electrophotography 

This up-and-coming technology also 
generates toner-based output, but it uses 
а light source to charge selected areas of 
the paper. Lasers are the most common- 
ly used source, but devices using LEDs 
and liquid crystal shutters are also avail- 
able. Drivers for CAD applications have 
yet to proliferate, but this should 


change. 

Electrophotographic devices provide 
fast throughput at high resolution. Some 
now boast output at 1200 dots per inch. 
Compared to electrostatic devices, 
these devices are inexpensive, usually 
falling in & range from $4000 to over 
$20,000 for high-resolution models. 
Their maior drawback is lack of color. 
Look for colar technology to come to 
market with à major price 
hike. Initially, you can expect prices to 
range from $10,000 to $120,000. 


Thermal Transfer 

Thermal-transfer printers are slowly 
entering the plotter arena with knwer 
prices and larger formats. This technol- 
ogy uses individual heating elements to 
melt color wax and fase it to tbe paper. 
Colors can be striking, Бай the look and 
feel of thermal-transfer output is highly 
subjective. Resolution typically falls 
within the 160- to 300-dpi range, while 
prices range from $300 to $9000. The 
major disadvantage here is the high cost 
of supplies. 


If speed were the only consideration, 
most manufacturers would recommend à 
ballpoint pen on a translucent medium. 
Quality suffers, though, as area fills, 
line quality, апа color contrasts are all 
inadequate. This combination works 
best for speed checkplots, where quality 
is of minimal concern. High-quality 
bond paper and fiber-tip pens blend well, 
and it's the one pen-and-medium combi- 
nation that most plotters will accept. 

However, the best medium for high- 
quality plots is vellum or Mylar; the best 
pen, liquid ink or ceramic. A plotter, no 
matter how impressive its resolution or 
accuracy, will not produce the highest- 
quality plots possible if it doesn't support 
one of these combinations. As our qual- 
ity benchmarks show, plotters that sup- 


models belie that reputation, but low 
resolution and slow throughput are stil] 
legitimate gripes. One type of ink-jet 
printing is the continuous-stream meth- 
od. High pressure propels streams of 
color and black ink from print nozzles, 
while a selective charge determines 
which areas of the peper will attract the 
ink. Drop-on-demand printers use tim- 
ing signals to properly eject drops from 
the nozzles. Prices for ink-jet printers 
typically range from $700 to $7000, al- 
though some specialized large-format 
models can cost up to $75,000. Supply 
costs are moderate. 


Serial Dot-Matrix 

Vendors are souping up these machines 
with 24-pin quality, expanded buffer- 
ing, larger-format handling (typacally A 
to C), impressive intelligence, and 
color. Supplies are cheap, and when the 
printer isn't occupied with plotting, you 
can do all the word chores 
normally associated with a dot-matrix 
printer. Unfortunately, a few bucks no 
longer puts a dot-matrix printer on 
every desk. With prices ranging from 
$400 to $7000, these specialty printers 
come with a price tag comparable to thal 
of pen plotters. And while they're fast, 
they simply can't match the pen piot- 
ter's high-quality output. 


port only fiber on bond just can't match 
the quality of liquid ink on vellum. 

Опсе pen and medium standards are 
met, three main technical specifications 
come in to play: resolution, repeatabil- 
ity, and accuracy. Mechanical resolu- 
tion, the smallest move а plotter can 
make in any direction, differs from ad- 
dressable resolution, the smallest move 
allowed through user programming. Ad- 
dressable resolution is the most meaning- 
ful specification; moves of such small 
increments will usually be directed by 
software. High resolution enhances con- 
sistency and also makes arcs appear 
smoother. Most of the plotters support an 
addressable resolution of 0.025 millime- 
ters. The CalComp Artisan 1023 and the 

continued 
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АЛ mier prolecu mentioned 


SEE THE FULL SPECTRUM 


SOTA Technology — 2 pioneer in accelerator board 
lechnology — now brings bigb-speed, bigb-resolulion 
graphics to your PC. 

SOTAVGA /® is designed to optimize the performance of all 
popular software. Its’ industry leading 16-bit memory and BIOS 
interface, is designed to take advantage of the extra performance 
offered by 286/386 machines. In fact, speed increases of up to 
440% faster than the [BM VGA are realized. 

In addition to being faster, SOTA VGA / 16 also gives you more 
colors and resolution than IBM YGA. Base configuration in- 
cludes 256 K of video memory, enough memory for 800 x 600. 
resolution with 16 colors. Plus, it's upgradeable to 512 К — 
simply plug in the extra memory chips. With 512 K you gel 
1024 x 768 resolution in 16 colors or 800 x 600 in 256 colors. 
Software drivers are included for all your popular programs. 


The SOTA VGA /16 is 100% VGA hardware compatible and 
runs current programs such as Windows 386 and 0572 flaw- 
lessly. it is also hardware compatible down to register level with 
all pre-VGA standards such as EGA, CGA, MDA and Hercules. 
This means thal virtually all existing software will гип with the 
SOTA ҮСА/16- and it insures compatibility with future 
software. 


Technology. 
ит trademarks of their еткфіктіге баета НстаҒы 
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SOTA VGA/16 Delivers It. 


SOTAYGA/16 has two output connectors for full analog and 
digital monitor support — not just analog, as some manufactur- 
ers offer. And, since many of today's programs require a mouse, 
SOTA built this option right on the board. No longer do you 
have to compromise an extra slot or sacrifice one of your COM 
ports 10 install a mouse. Simply plug it into SOTAVGA/K. 

So whether you want lo add pizazz to your business 
presentation graphics or view your spreadsheet in 
132 columns, SOTAVGA /16 is the right choice. 
Afler ай, everytbing looks better in VGA. 

For more informalion on tbe 
SOTA МСА /16 please сай 800-237-1713. 
in CA 408-245-3366. 


ҚҰТАҒҰ CH ТИЕ АВТ TECHNOLO уте 
SOTA Technology, Inc. 
657 N. Pastoria Ave. 
Sunnyvale, CA 94086 
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Still 
trying to get 
Engineering 
& Scientific 

graphs 

from a 
Business 
program? 


TECH* 
GRAPH* 
PAD 
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Easy-to-use technical graphing & 
plotting software for engineers & 
scientists. Compatible with Lotus 
1-2-3 worksheets, other spread- 
sheets, PRN & ASCII filas, & most 
Gata acquisition packages. 


| Now shipping Version 3.0! 


* X-Y, SemiHog. Log/Log, Polar Plots 


* Curve Fitting « Data Smoothing 
« Labels, Scala, & Color Control 
* Multiple X-Y Axes 
« Error Bars « Greek Letters 
» Laser Printer, Plotter, Printer Output 
• IBM PC/XT/AT, PS/2, Apollo, DEC 
compatible 
CALL 
(617) 890-1812 


Dealer Inquiries Invited 


Қ» binary engineering 


100 Fifth Ave., Waltham, MA 02154 
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H esolution, 


repeatability, and 
accuracy are the main 
technical specifications. 


Roland DG DPX-2000 claim the highest 
resolution, twice that of the norm, at 
0.0125 mm. 

Repeatability measures how accu- 
rately a plotter returns the pen to its point 
of departure. Bad repeatability results in 
mismatched corners and lines not joined. 
The norm for repeatability is 0.1 mm. 
Once again, the DPX-2000 checks in at 
twice the norm, slong with the Houston 
Instrument DMP-61 and DMP-52. 

Accuracy defines a plotter's precision 
It tells you how exactly а plotter will 
move a pen to a prescribed point. Pens, 
media, and humidity can all signifi- 
cantly affect a plotter's accuracy. Most 
manufacturers offer two numbers for ac- 
curacy, One number gives the accuracy 
as a percentage of the total move. Some- 
times, however, the move is so smal) that 
the percentage for accuracy is no longer 
valid. In this case, a second number rep- 
resents the finest accuracy the plotter can 
achieve, regardless of the size of the 
move. Some manufacturers don't publish 
accuracy numbers. 

Other specifications also come into 
play. Quality depends on proper pen set- 
ting. This can be a trying experience, es- 
pecially if vou're depending on à thumb- 
wheel or some other imprecise mechani- 
cal adjustment. So look for firmware 
control of pen pressure, or better yet, 
choose a plotter that uses pen sensing to 
automatically adjust pressure and speed. 
Constant-velocity capability also im- 
proves quality. This feature sets your 
plotter to a standard velocity in both ax- 
ial and diagonal directions, ensuring uni- 
form line widths and consistent output. 


Beyond the Specs 
What sets a plotter apari from the crowd 


is more than just a combination of good 
performance ratings and broad pen and 
medium support. Front-panel controls, 
reliable mechanical design, and interfac- 
ing options can make a critical difference 
between an outstanding plotter and one 
that merely gets the job done. 

We examined each plotter with an eye 


toward bringing ош the details that dis- 
tinguish it from the rest of the pack. Our 
observations are divided into two sec- 
tions, one for medium-format, floor- 
standing models, and the other for small- 
format desktops. 


Medium-Format Plotters 

CalComp Artisan 1023: CalComp takes 
no prisoners when it comes to processing 
power, packing two 10-MHz 68000s into 
this impressive model. The Motorola 
chips contribute to the unit's excellent 
speed specs. Its benchmark times were 
rivaled only by the Houston [nstrument 
DMP-61. Add the 1- or 2- buf- 
fer option, and you'll have an extremely 
efficient plotter. And you won't be sacri- 
ficing quality. The Artisan 1023 draws 
Sharp, consistent plots on almost any 

um. 

Automatic pen sensing and an eight- 
pen removable carousel minimize the 
need for manual adjustments, but if you 
need to do so, the menu-driven liquid 
Crystal display (LCD) will guide you 
along (see photo 1). The CalComp Arti- 
san 1023 enjoys an excellent 
and for good reason. It's a solid product 
at $4895. 


Enter SPI800: Enter's low-end model, 
the $4695 SP1800, comes Fully featured 
and has excellent pen and medium sup- 
port. An outstanding front panel in- 
cludes a backlit LCD and a comprehen- 
sive 23-key keypad. Our one complaint is 
that the display sits too low to read with- 
out stooping. А5 with the CalComp plot- 
ter, all parameters can be accessed 
through layers of menus. 

Pen type is sensed automatically for 
default pressure and speed settings, but 
the sensing mechanism is awkward and 
lends itself to user errors: You have to in- 
sert smail plastic tabs into the pen carou- 
sel in different combinations for differ- 
ent pen types. 

Excellent plot quality more than made 
up for the SP1800's disappointing speed. 
The trade-off seems intentional; the 
unit’s constant-velocity feature can't be 
disabled. Other quality enhancements 
include curve-plotting algorithms, 
which process all vectors in a curve be- 
fore putting the pen on the paper, pro- 
ducing a smoother line 


Hewlett-Packard DrafiPre: Hewlett- 
Packard ships two carousels with this 
plotter, one for fiber-tip pens and one for 
drafting pens. The plotter senses the car- 
ousel installed and adjusts pen param- 
eters accordingly. If you need to change 

continued 
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If you like using statistics packages that require a couple of dozen disks and a manual that 
reads like a Ph.D. dissertation, you probably won't like Microstat-II. On the other hand, if 
you need an easy-to-use statistics package that lets you start solving problems five minutes 
after it's installed, Microstat-II is your answer. 


Whether you use statistics lo support your 
spreadsheet work and reports, sd dnd 
or anything in between, Microstat-II Rel. 1.5 
has the features and performance you 
demand: 


Ease of Use. Microstat-II uses an 
intuitive menuing system for program 
selection. There is no complex com 
language to learn or expensive training costs 
to pay. You'll do more work faster with 
Microstat-Il because it takes fewer key- 
strokes 10 accomplish a given task. Fewer 
кау i aieo results and fewer 


"CAE processes your data 
up to гірін times faster than competing 
packages - even faster with a math chip. 


And we gain this speed advantage without 
any loss of accuracy. 


Compatibilit y. Creating data files is a 
snap and you can import ASCTI, DIF, and 
dBase files imo Microstai-Il. Results can be 
saved as ASCII files for ezsy incorporation 
into your reports. 

Microstat-II runs оп an IBM PC, XT, AT 
or compatible with 512K of memory, two 
floppy disks or а hard disk. The 
price п $395.00. If you're still oot 
convinced, try a demo disk for $19.95 
(credited towards purchase), 


Tradcamarkx Мкхин-П Бошой bec. ТЕМ FC, XT, AT - laarrmasong! Gece асс. 
сонысы, Бш ийй. 


Крид Trademark (Bid (mri 


We аге so sure that you'll Ше Microstat-Hl, 
we offer a 30 day moncy back guarantee. 
Contact your software dealer or give us a 
call. (If you already own Microstat-I1 Rel. 
E 


A 644332435 
Free ete 1: 

4% ИН tis 
П oak d 


eres ts 
EL Ф ртт 
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ЕРІ titis КтеРЕР{+ + ЛЕР $4 


“Есовон Inc. 
6413 М. College Ave. 
indianapolis, IN 46220 
1-800-952-0472 • FAX: 317-251-4604 - 
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Nohody Beats Our 
Printer Ribbon Prices ! the pen speed manually, you simply push 


We Meet Or Beat ANY Pablished Price With A hoary Back Guarantee! a few buttons on the control panel. Ex- 


м. EE m$, 59 planatory icons and clear documentation 
make features simple to implement. 

DIP switches enable enhanced plotting 
features like margin expansion and pen 
sorting. If you run into any trouble, the 
user's manual includes helpful sections 
on troubleshooting, interfacing, and in- 
terconnections. The DraftPro fell in the 
middle of the pack in terms of both plot 
quality and speed, but its $3995 price 
makes it an attractive choice. 


Houston Instrument DMP-6!: Delivering 
beautiful output at sizzling speed, the 
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hb mm PRÉ RANMA NAM ERO 


ied қ Toshiba 1350, 1351, 321, HISA... 
95 Tobie RE... Wei 
Xeren 550/860. ..... ЕТ 8M... 


rp ie aiti: PLUS HUNDREDS MORE... DMP-61 scored top honors on both our 
EPSON EX-1000, ЕХ-800........ ......4, MOST AVAILABLE IN 4-COLOR! quality and throughput benchmarks (see 


photo 2). The 68000 CPU and an axial 
pen speed of 32 inches per second top a 


1-800-327-1013 


job for specific needs. For instance, you 
can disable the constant-velocity option 
for checkplots, then set it hack on for 
final-quality output. The DMP-61 draws 
its menu on paper, and you position the 
pen over a desired option. It's not as slick 
as an LCD, but it's also not as limited. 
The multipen accessory, simple to in- 
stall and to adjust, enables six-pen opera- 
поп. Unless you have mainly mono- 


Computers For The Blind à m 
ing to a 1-megabyte buffer. Houston In- 


а а e а - : strument offers the fully enhanced 
Talking computers give blind and visually impaired DMP-61 for $5445, an expensive propo- 


people access to electronic information. The question sition, but one of the best buys around. 


is h h 
is how and how much? Houston Instrument DMP-52: This plot- 
ter shares the DMP-61's user interface: 


The answers can be found in "The Second Beginner's The plotter ow a menu on paper, and 
Guide to Personal Computers for the Blind and Visu- PER и Аша жын duct ic ania 


ally Impaired" published by the National Braille Press. time (and а sheet of paper), you can sec 
which parameters аге currently loaded, 


This comprehensive book contains a Buyer's Guide and jou сіп retain a “жыт 

to talking microcomputers and large print display тегом also shares another char- 
5 ..0. М acteristic Wi its more expensive cousin: 
processors. More importantly it includes reviews, cutsiandilg рій quality. Hoe, dir 
written by blind users, of software that works with like the DMP-61, the DMP-52 didn't in- 
speech. clude a multipen accessory. Single-pen 
operation is too slow and too awkward, 
and it demands too much user interven- 
" tion—a big minus. It also lacks the DMP- 
Sand имела To: 61's impressive specs, claiming half the 
» : axial pen speed (16 ips) and a less power- 
National Braille Press Inc., 88 St. Stephen Street ful CPU. On the other hand, it carries an 
Boston, MA 02115, (617) 266-6160 attractive $3295 price tag. Remember, 
though, that the DMP-52 accepts only ar- 
-— ae chitectural-size so, for ANSI 

МЕР is а nonprofit braille printing and publishing house. sizes, mal nl ay a the DMP-51. 
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Features that say value... 

Economical: $1,000 less than other large format Unique: X&Y rescaling allows calibration 10 
plotters, one part in 10,000. Ideal for applications where 
Compatible: Operates with all popular CAD scale is critical. 

кететин AR oh o CALL NOW AND WE'LL SEND YOU 
Multiple Media Sizes as small as 8У”х 11" or as A FREE SAMPLE PLOT. 

large as 36" x 48" eliminates the need for a second 

plotter. (415) 490-8380 Fax (415) 490-3906 
Practical speed you can really use: 10" per „з. 

second assures good drawing throughput while Dealer inquiries invited. 


optimizing the speed at which most plotter pens 


can draw without skipping. ^p E- Ғғ Г CON 


Repeatability and Resolution: .004 assures qual- cim 

ity suitable for the most demanding Applicatioris 40491 rr s mae Circle 

including PCB artwork. Fremont, California 94538 

Vacuum Paper Hold Down guarantees perfect 

registration. Made in USA УМАРИ. i a игде of Houston brertrumrtit 
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ІВМ 6184: At $4150, the 6184 resembles 
the Hewlett-Packard DraftPro in just 
about everything except price. Like the 
DraftPro, Ше 6184 scored credibly on 
both the quality and throughput bench- 
marks but excelled on neither. 

The carousel automatically deter- 
mines pen velocity and force, but you can 
manually from a logi- 
cal control panel. DIP switches enable 
pen sorting and margin expansion, while 


front and rear paper stops facilitate sim- 
ple medium loading. As for documenta- 
tion, we often found ourselves referring 
ю the well-organized user's manual for 
genera] information (e.g., proper pen 
speeds for а particular medium and pen 
type). It's an excellent manual, but that 
doesn't justify the $155 difference in 
price between it and the DraftPro. 


Numonics 5860: This eight-pen $3195 


plotter offers price as its most appealing 
feature. A slow pen-changing mechs- 
nism coupled with sluggish pen speed re- 
sulted in u throughput in our 
tests. The 60K-byte buffer helps, freeing 
the host before the entire plot is com- 
plete, but speed is still slow. 
Unfortunately, the Numonics 5860's 
slow throughput doesn't result in plot 
quality that stands out. You must adjust 
pen pressure by turning a thumbwheel, 


Table 1: For testing purposes, plotters were grouped by size. The different tests were optimized for speed or quality 


using CAD and graphics applications. 
Medium format Simple CAD Ше Complex CAD file 
Final drawing wr Final drawing Final drawing Checkplot Final drawing 
quality ecore Ume quality score time time 
| 
Houston Instrument ОМР-61 7 2:34 3:13 8 24:39 33:20 | 
Enter SP1800 7 401 5:11 T 33:53 43:34 | 
CalComp Artisan 1023 7 3:12 3:42 7 24:45 32:35 | 
Houston Instrument DMP-52' 7 Sar 3:41 7 31:04 36:08 
Roland DG GRX-300 7 3:08 3:24 7 30:22 34:38 
IBM 61842 6 3:56 4:1 6 34:27 39:40 
Roland OG DPX-2000 7 T:24 Ға? в 1:19:14 1:28:48 
Hewlett-Packard DraftPro? 6 3:55 4:11 Б 34:48 41:18 | 
Numonics 5860 4 7:43 7:57 5 1:23:01 1:25:43 | 
United innovations Mural 8600 3 10:14 10:53 3 1:25:31 1:27:19 | 
Smali format Presentation graphics Complex CAD file | 
Final drawing Checkplot Final drawing Final drawing — Checkpiot Final drawing —— 
Quality кое time lime quality score time lime 
American Graphiec MP3300 8 28:59 25:04 6 38:01 40:52 
Roland DG DXY-11002 7 20:17 20:20 7 30:59 31:06 | 
Roland DG DXY-1300* 7 20:05 20:51 7 29:55 31:25 | 
American Graphtec РОӘЗТ1/ҒЭ 6 28:52 29:26 4 24:23 28:39 | 
Hitachi 872-ХО 6 30:22 30:30 ? 36:33 36:57 | 
Bruning Zeta 8% 3 7:32 10:11 6 15:22 20:21 | 
Hitachi 873-ВМ5 ê 12:46 13:05 5 17:52 21:10 
IBM 6182 5 18:1Е 19:55 7 15:14 19:19 | 
Hewlett-Packard 7550A 5 19:35 19:53 7 16:19 18:31 
ІВМ 61809 8 33:07 33:07 4 М/А 33:03 
Hewlelt-Packard 7475A% 5 21:45 21:45 5 М/А 33:36 | 
Houston Instrument 695A? 4 42:33 42:44 5 43:02 47:35 
Fujitsu ImageGraph® 3 29:02 29:02 1 28:50 28:50 | 
Emer SPGO0* 3 29:58 29:58 3 МА 23:38 | 
| 


Pictters аға sorted by quality scores uing vu 


CAD Ше tor radium сетті plotiens soo Fw oreeeniation graphice Ша for өтай-ісеттгі plotters 


complex 
(кесі numbers ave medien scores on в scele of 1 (worst) io 10 (beet) Rankings Sor plotters with Ke те madian score were determined by mean score 


АЙ times ary in minutes: second. 


Potters were asiad using roller bal раги on translucent bond far the checkplor and Ма Вр ink pena on velum lor ive ги] drawing. except wheres noted 
Inatrumant wee Weed for tha сіне жұла dor size mamora, 


көтен SONG PADE DIOPDI Dy Houston 


were run with fiber-tip pans on madum-bond paper. 


Sj ceca зае dila: 


pens 
4 Band and valium used n ets ware prodded by Bruning in enntinoos roll format 


8 Chackploms wane run wi ciramic pena. 


| * Fral Чайга uted Бір pans on adum band. 
? lard pen on (йодду bond ула use for checkplot. 
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and that just won't do when plot quality 
demands precise pen force. The plotter 
accepts a wide range of pens and media, 
including А- and B-size paper with an 
optional adapter. The 5860 was easy to 
set up and load, but we can't recommend 
a plotter with as many shortcomings as 
this one. 


Roland DG DPX-2000: Our $5495 DPX- 
2000 flatbed plotter came with an op- 
tional stand, but you can just as easily put 
it on a desk. The plotting mechanism and 
electrostatic hold can operate at up to 80 
degrees above horizontal to save space. 

Though performance was very poor, 
plot quality was acceptable. The unit's 
flatbed design lets you watch for errors, 
and а front-panel Pause key can help in 
aborting a bad plot. Other controls are 
limited, however, and the LED displays 
only pen position. 

Dual Centronics and RS-232C ports 
provide for easy interfacing. Other fea- 
tures include fully automatic pen sensing 
and extremely quiet operation. 


Roland LX; GRX-300: The GRX-300, 
which selis for $5295, is another excel- 
lent plotter in a crowded field. It's a fric- 
tion-roller mode] with an axial pen speed 
of 23.6 ips. It supports а wide range of 
pens and media. 

The GR X-300 sports consistently high 
numbers on both speed and quality tests. 
The plotter senses pen type and automat- 
ically adjusts pen speed and force. All 
parameters, including pen sorting, are 
easily adjusted from a menu-driven 
LCD. It's a shame everything is so easy: 
You may not even need the thorough, 
well-organized user's manual. With 
products like this representing the norm 
for medium-format plotters, it's hard to 
make a bad purchasing decision. 


United Innovations Миға! 8000: The Mu- 
ral 8000 boasts some admirable features. 
You can mount it on the wall to save valu- 
able space; it plots up to E size and be- 
yond; and the $2495 price tag looks 
tempting. These virtues, however, can't 
redeem an inadequate product. 

We had a variety of criticisms after 
lesting the Mural 8000. The unit takes 
only one pen at a time, so you've got to 
keep an eye on it. It's pitifully slow, even 

continued 


Figure 1: Plotters ranked by 
performance. Graphed values are for 
representative checkplots: a 
presentation graphic for small-format 
plotters, and à complex CAD drawing 
for medium-format devices. 


Complex CAD/file 
Medium-format plotters 


Houston Instrument ОМР-61 
CalComp Artisan 1023 
Roland DG GRX-300 
Houston Instrument OMP-52 [ii 
Enter SP1800 

IBM 6184 

Hewlett-Packard DraftPro 
Roland OG DPX-2000 
Numonics 5860 


United Innovations Mural 8000 


Checkplot time 
Presentation graphics 


Small-tormat plotters 
Bruning Zeta 6 | 

Hitachi 673-6M 
IBM 6182 | 


Hewlett-Packard 7550A 


Roland DG DXY-1300 

Roland DG DXY-1100 
Hewlett-Packard 7475A | 
American Graphtec MP3300 
Amarican Grapes PD9311/F » 
Fujitsu ImageGraph | 
Enter SP600 | 
Hitachi 672-XD | 
ІВМ 6180 


Houston Instrument PC Plotter 695A | 


Checkplot time 
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Table 2: Accuracy, repeatability, and resolution specifications are good indicators of plot quality; 
acceleration and axial pen speed likewise tend to determine performance (8 = yes; О = no). 


Plotter Price Меша sizes Wedla Репа Arti- Peru Mechaniam Auto-feed CPU speed Eat ter 
capping supported {in bytes) 
American Graphtec 51075 ISO АЗАА, Bond, vatum, 8 " ЕЕСДА Flatined © М/А 24K 
MP3300 ANSI A/B für (electrostatic) 
American Оғармас 53595 ISO A3/A4, Вола, valum, 4 a F.B.C Faction roger а М/А 6K 
PD9311/F ANSI A/B film 
Bruning Zeta 8 $5950 — ISO AS/A4, Trengiucert, 81 o BFL Orum е 8088 18K 
ANSIA/B glossy bond, 
matie fim, 
cleer film 
CalComp Artisan $4895 ASOA4-Al, Translucent, a Ф BF,PLD  Fncton roller © 2MC58000/10 100K [2M] 
1023 ANSI A-D, Ег2 bond, 
Arch. A-D glossy bond, 
vélum 1411, 
Бут! 
Enter 8Р600 $995 ANSI АЛЗ Bond, Әт 6 a F Friction олы 6800 1.5K 
Enter 521800 $4695 ISOA4-Al, —Transiucen, B B,F.L.O Friction roller 6800 16K 
ANSI A-D, bond, 
Arch. A-D vallum, 
clear film 
Fujitsu $1285 — ISO AMAA,  — Bond, him 8 a P,B,F Friction roller ZBOntü 12K 
ImageGraph ANSI A/B 
Hewlett-Packard 53995 ISOAT/A2, Bond velum, Б a FOL Friction roller B032/12 7448 
DraltPro ANSI GO, таба füm 8051 
Arch. СО 
Hewlett-Packard $1885 — ISOAXAA, Bond. Em 8 a F.D Friction rolar о 6802 1K 
7475А ANSI A/A 
Hewlett-Packard $3900 БОАЗА4 Bond, B a B.F.L.O Friction roller > 69000 72 8K 
7550A АМЫ AB goss bond. 
volum, fim 
Hitachi $72-XD 5895 ISO АЗ/АА Bonet, 4 o РСВ Friction говаг © HD6B8O09r3 7 512 
ANSI АЗ clear fim 
Hitachi 673-BM $1895 БО AXAA Bond, 4 Ф ВЕ ОС  Frichon roller ә HDEBOSI? 128К 
ANSI АЛӘ clear т HO&3CDO1YUO/2 
Houston Instrument 653295 ISOAT1A2, Band, vallum, 1 © PLD Fnebon roler © 280, 28 7K 
Houston 55448 (SOA4-Ai, Bond. valum, В m PLD Fricthon role © MB8000/7 & tM 
DMP-61 ANSI A-D, matte firn 
Arh. А-0 
Houston Instrument 9795 ANS AB Bond, vellum, 94 о РІ Friction roller о 28681 256K 
PC Plotter 695A cea film 
ІВМ 6180 514354 БО Аз, Band, 8 Ғ Friction roller о 8032/12 1K 
АМЫ A Gwar fim 
ІВМ 6152 $4150 ISO AX/A4, Bond, d ә ЕВО Fnebon roller ә M68000/5 12.5K 
ANSI A/B glossy bong, 
velium, біт 
IBM 8184 $4150 ISO A1/A2, — Bond, vellum, ы FOL Friction roller 8032/12 7448 
АМЫ СО matte Bm 
Numonicsa 5860 $3195 — ISOAT1/A2, Bond velum ё o ЕВРО Friction roller о 6802/8 60K 
ANSI СЮ [A/B], matte fim 
Arch. С/О 
Poland $1205 — ISOAXAA, Bond. velum, 8 е F,C.0,0 Flatbed о Custom VLSI 1K 
OG DXY-1100 ANSI А/В Ішті (тәргеін;) 
Poland $2395 ISO АЗАА, Bond, valum, a № FOOL Flatbed о Custom VLSI iM 
ба DXY-1300 ANS! A/a fim (electrostatic) 
fipiand $5495 150А4-А2 Bond, elan, ай e F.C.B, D.L Flatbed о Custom VLSI 15K 
оа DPX-2000 ANSI A-C fim (electrostatic) 
Roland DG GRX-300 $5295 — ISO A4-A1, Bond, velium, ü a F.C.B.0.L Friction roller © Custom VLSI 18K [1M] 
ANSI A-D, finn 
Asch. СЮ 
United Innovations § $2495 70277 х38% Gond velum, В о BLOF Flatbed o 28710 500 (88x) 
Миға! 8000 fim. board (tapa) 
Тұқы шы Peng; Б- Ей 
"reduces paper rack Fw Fibir or mon up 
18 hilber hp or ball, 4 drafting Ра Plastic bp 
© Erihencomen Согоо. $150 C» Carme 0p 
"Mey бо lenge sizes in mullipie pases. 1 = gihabe күйі ik 
Price incudes mipan aciapuar ($565) and mermory upgrade (S995). Standard memory s 18K bytes. ЭЖ; npn ЖШ 
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Language жн interfaces Acceleration Ахы Accuracy Repeatability Resolution Dimensions Weight Doc. 
peri i ya (Inches) (same pen)  (addressabie) (inches) (lbs.) (pp) 
GP-GL, HPGL 6 RS-232C, М/А 157 0.3% 0.1 mm 0.025 пип 226x179 x41 143 327 
Centronics 
HPGL [GP-GL] 5 RS 2320. 29 18 0.2% 02 тт 0.025 тп 20.4 х 232 х 142 31 185 
[Centronica. 
IEEE-488] 
GML, HPGL, RS-232C, 29 26 0.1%, move» 10" О1тт 0.025 mm 24 x 12 x 10 32 240 
960, ПЕЕЕ-488, 001% move < 107 
PLOT 10 3287 emulation] 
CPGL. HPGL. 10 Н5-232С 2g 30 0.01 [0 1%) 0.127 пип 0.0125 ла 375x21x425' 79' 218 
CalComp 960, 
РСІ 
HPGL, SPGL 18 RS-2320, 3g 14 МА 0.1 mm 0.095mm — 18x32x115 8 23 
Cantronics 
HPGL 18 RS-232C 2g 31.5 0.02 (0.298) 0.1 mm 0.025 mm 41x38xB' 1431 139 
HPGL 18 RS-232C, 1g 10 001 (0.596) 0.1mm 0.025 mm 185x10x4 10 108 
Centronics 
HPGL 19 RS-232C. [HPB] 20 15.7 0.02 (0.294) 1mm 0.025 mîh 406 х 45 х 2051 681 149 
HPGL 19 Н5-239С 29 18 М/А 9.1 mm 0.025bmm — 5x224x145 16 313 
HPGL 18 RS-232C. НРІВ ба 315 NIA 0.1 mm 0025тп  85x284x17 38 563 
HPGL 18 Н&-232С, 9 7.9 0.068 (0.4%) 0.3 mm 00257 4п 187x866x593 135 84 
Contronics 
HPGL 18 RS-2326, 19 15.7 (008 (0.34%) 0.2 mm 0.025 mm — 1J)89x86x53 143 91 
Centronics 
DM/PL B Я5-232С 40 16 0.01 (0.196) 0.05 mm 0.025 пап 364x335x905 5»? 66 
OMWFL 11112] RS 232C 4g 32 0.01 (0.2%) 0.05 mm 0,025 mm 42 х 41 х 241 5” 213 
DW/PL 8 RS-232C (WA, 3 МА 0.1 mm 0025mm 92 х 175 х 7.082 65 62 
(Ғи-12 port) 
IBM-GL. HPGL Т9 Н5-232С. 129 16 NIA D. 1mm 0.0985mm 5х 164 х 123 12 310 
ПЕЕЕ-488] 
IBM-GL. HPGL 20 — RS 232C, IEEE-40B8 6g 31.5 WA 0.1 mm 0025mm  264x17x85 38 398 
IBM-GL, HPGL 33 RS-232C, 20 16.5 0.02 (0.29€) 0.1 mm 0.025 тт 406x449x205 66  1B8 
(ЕЕЕ-488) 
HPGL RS-232C, АША, 7.7 0.5% 0.1 mm Ofe5mmn  59x83x318!' 501 43 
[IEEE-488] 
HPGL, OXY GL 9 RS-232C М/А 16.5 0.1 (0.396) 0.1 mm Q095mm (24х163х42 126 203 
Centronics 
HPGL, OXY-GL 9 RS-232C. МА 16.5 0.1 0.3%) 0.1 тт 0025mm  24x163x42 126 20 
Centronics 
RD-GLII 9 RS-232C, М/А 15.7 0.002 (0.2%) 0.06 mm 0.0125 пип 309x55x232 38 178 
Centrorecs 
RD-GLII 9 RS 232C, 3g 23.8 0.0044 D. 1546) D. 1mm 0.025 mn 52.68 х 48.2 х 21.11 132: 370 
Centronecs 
HPGL 5 RS-232C NIA رآ‎ 0.3546 0.089 mm 0.089 mm 4 х 45 х 31 50 66 
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PRODUCT FOCUS 
PEN PLOTTERS 


Photo 1: The CalComp Artisan 1023 rated tops overall for an outstanding 
combination of features and performance. 


Photo 2: Houston Instrument's DMP-61 was the fastest plotter we tested. it also 
came ош on top in our quality ratings. 
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when you ignore the time wasted switch- 
ing pens yourself. Pen adjustments re- 
quire tweaking of inconveniently located 
hexagonal screws, and the haphazard 
documentation doesn't simplify matters 
much. On top of all that, the plots were of 
poor quality. 


Small-Format Plotters 

Bruning Zeta 8: А1 $5950, the Zeta 8 is 
by far the most expensive of the small- 
format plotters we tested. But it offers a 
good return on your investment: It's a 
fast, versatile device that produces 
above-average plots. 

The Zeta 8's drum and continuous- 
feed mechanism can generate repeated 
plots on paper rolls or fanfoid media 
without pausing. If you don't need con- 
tinuous А- or B-size plots, Bruning of- 
fers а D-size version for the same price 
that also handles cut sheets from A 
through C size. Front-panel controls, 
though extensive, require entering стур- 
tic key combinations without benefit о 
display. A terminal interface avoids that 
problem and makes the plotter suitable 
for a mainframe environment. 

One small flaw mars this otherwise 
superior plotter: the use of a moving реп- 
carrier mechanism rather than a carousel 
and moving arm design. While the car- 
rier provides excellent pen-changing 
speed, the physical hold on the pens is 
limited, and they occasionally work their 
way out of alignment. 


Enter SP600: Designed primarily for use 
with business graphics, the $995 Enter 
SP600, the "Sweet-P," offers economy 
at the expense of performance and plot 
quality. Even quiet operation and user 
controls are sacrificed for low cost. 
Front-panel control is almost nonexis- 
tent, with three switches allowing pen se- 
lection, pausing, and the running of a 
demonstration plot. Application software 
often provides drivers for this popular 
plotter; for software that does not, a com- 
patible driver for the Hewlett-Packard 
7475А will work. Dual Centronics and 
RS-232C ports make interfacing easy. 


Fujitsu ImageGraph: The ImageGraph 
suffered more from a lack of adequate 
pen support than from any glaring design 
defect, but the result was the same: poor- 
quality plots. While the other plotters 
were benchmarked using fine-tipped 
pens, Fujitsu offers only the 0.5-mm 
size. Unfortunately, the plotter will noi 
accept à more standard pen format (like 
the Hewlett-Packard pen type), so you're 
stuck with the Fujitsu offering. А small 

continued 
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SCO XENIX and SCO FoxBASE+! 
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PRODUCT FOCUS 
РЕМ PLOTTERS 


Plotter Benchmarks 


wo factors are of paramount impor- 

tance to plotter users, as they are to 
users of any output device: speed and 
output quality. The most difficult task 
in developing a suite of plotter tests is in 
maintaining consistency. Both speed 
and quality are dependent on the choice 
of pens and media, and plotters differ 
drastically in the types of drafting 


ғ 


they support. 
Our solution was to split the tests into 
two groups: a checkplot test, optimized 
for drafting speed, and a final plot test, 
where quality was gained at the expense 
of speed. Wherever possible, the check- 
plot test used roller-ball pens on light 
translucent bond to produce satisfactory 


output at the maximum rated 
speed. Plotters that didn't support 
rüller-ball pens were tested using 
whichever pens were for 
high-speed plots. 

For the quality test, we used dispos- 
able liquid ink and drafting pens on vel- 
lum when supported, and the nearest- 


carousel holds the pens, and a push of 
one button loads the paper. 

The model we had offered RS-232C 
and Centronics interfaces, a slightly dif- 
ferent model interfaces through a GPIB 
or ТЕЕЕ-488 port. It supports ISO АЗ 
and А4, АМЫ А and B, and paper up to 
11.7 by 32 inches. Pen support is the 
principal drawback of the ImageGraph. 
Unfortunately, it's enough to make this 
$1295 plotter a risky investment. 


Hewlett-Packard 7475A: Hewlett-Pack- 
ard's smallest plotter, the $1895 7475A, 
is a standard in the small-format busi- 
ness market. It’s also a capable 
CAD plotter, with B-size media and 
drafting pen support. As a standard, it’s 
supported by virtually every CAD and 
graphics application package. The 
7475А posted only middle-of-the-road 
scores on our quality and speed bench- 
marks, however. 

Control switches allow complete pen 
and medium movement control, but pen 
pressures and aren't selectable. 
The 7475A is a solidly built plotter, and 
it is easily put to use. Hewlett-Packard 
dedicates balf the operation manual to 
making a proper serial connection and 
offers detailed instructions for connec- 


tions to a variety of personal computers. 
Hewlett-Packard 7550A: The 7550A 
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quality equivalent when not. We also 
used fine-tip pens, usually 0.35 mm, 


We further subdivided the tests to 
take into account the difference be- 
tween small-format and medium-for- 
mat plotters. Because medium-format 
plotters are most often used for CAD 
applications, we tested them by produc- 
ing two multicolor AutoCAD test files. 
The first is AutoCAD's Pump 
drawing, a short, simple plot composed 
primarily of lipes and large circles. For 
a complex file, we used Softwest, a 
printed circuit -board layout from Great 
Softwestern made up of lines, small cir- 
cles, area fills, and text. Sl ae? у 
plotted one color layer at а time, mini 
mizing the effect of pen-changing time 
on total speed. 

Small-format plotters, used primar- 
ily for presentation graphics, were 
tested using a bar chart developed under 


supports four special pen carousels for 
drafting, ruller-bal], paper, and trans- 
parency. The carousel determines the 
plotter's speed and force to ensure the 
proper default for each type of pen. 
Quality plots were delivered quickly. 

Front-panel controls enable automatic 
sheet feeding, easy medium loading, pen 
selection, and manual pen movement 
(see photo 3), The Replat key stores the 
last plot and draws up to 99 copies on re- 
quest. The keys also drive a smal] mes- 
sage display. If you need multiple color 
copies of a single рісі, automatic sheet 
feeding and independent replotting make 
the $3900 7550A a logical choice. 


Hitachi 672-XD and 673-BM: Hitachi's 
two entries both offer good output qual- 
ity for the money ($895 for the 672-XD, 
and $1695 for the 673-BM); the 673-BM 
even puts up some impressive benchmark 
numbers on our speed tesis. Unfortu- 
nately, they both suffer from a lack of re- 
liability that can make everyday plotting 
a trying experience. 

These two plotters are suited for busi- 
ness graphics, and both support A- and 
B-size media. The 673-BM's better 
speed ratings, substantially larger data 
buffer, and automatic-feed option make 
it more suitable far high-speed, high-vol- 
ume production. Both produced a fair 
plot, but only after repeated trials; the 


Harvard Graphics. The chart consists of 
small drawings and requires repeated 
pen changes. To minimize software in- 
fluence, all plots, including checkplots, 
were produced in Harvard Graphics" 
high-quality mode. The software con- 
figuration uses compiete (not hatched) 
area fills and drawn letters, rather than 
the plotter's internal character sets. 

While charts and graphs are rarely 
plotted on vellum, the test provided a 
consistent quality rating easily extrapo- 
lated to other plotting media. Аз a 
check on CAD compatibility, Softwest 
was also run on the small-formeat plot- 
ters. 

All plots were hand-timed using an 8- 
MHz IBM РС AT as a testing platform, 
and each plotter was connected to the 
AT via an RS-232C serial connection. 
Quality was determined by BYTE edi- 
tors, who rated the plots on the follow- 
ing criteria: line-weight consistency, 
registration, evenness of area fills, and 
overall clarity. 


672-XD's plot quality was slightly better 
than the 673-BM's. 

Using drafting pens on the 673-BM is 
a nightmare. Іп contrast to the Hewlett- 
Packard-style holder, Hitachi's pen 
holder is unthreaded and relies on fric- 
tion to hold the pen steady. Pens often 
work their way out during rapid plotting. 
We should mention that the holders, 
though provided by Hitachi, were manu- 
factured by a third party; Hitachi holders 
should be available by the time this arti- 
cle reaches print. 

А related problem both plotters share 
lies in the pen-carrier mechanism. The 
pen holders, supported on springs, can 
easily become misaligned, аз can the 
contact arm that pushes the pens to the 
page. 


Houston Instrument PC Plotter 695A: An 
unusual pen carousel, an odd RS-232C 
connection, and a non-HPGL program- 
ming language combine to make the PC 
Plotter unique among the small-format 
plotters we reviewed. And at $795, it's 
also the cheapest. Houston Instrument's 
proprietary DM/PL language is well sup- 
ported by application software, so the 
programming point is minor. The other 
unusual features, however, are definite 

detriments. 
The RS-232C port has an RJ-12 con- 
continued 


Red Hot, True Blue and 


Brand New 


The 7191 Performance Plotter 
Suggested Retail $5995 


All the features you ever wanted, plus the one that counts the most—the name 
‘Numonics’, perhaps the one most-trusted word in the computer peripherals 
world. And just look at the powerful package you get for the price: 


ш Pen-down plotting speeds up to = Accepts all standard media, sizes 
25" per second А to E 

B Buffer with compression to equal B [CD display 
900K for faster downloading ш Eight soft-landing pens: self 

ш 3.5G acceleration capping fiber, bal] point, ceramic, 

ш Dual processors and liquid ink 

W 15 user set-ups ш Adapters available for popular 

а Polygon fill pens 


ш Extensive diagnostics 


For further information or your nearest dealer, 
call 1-800-247-4517 In PA call collect: 215-362-2766 


(ONUMONICS 


Montgomeryville, PA 18936 
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PRODUCT Focus 
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nector, making it incompatible with most 
serial devices in the personal computer 


market. The four-pen carousel moves 
along the drawing surface and rotates the 
selected pen into position against the page. 
The design is noisy and prone to accidental 
contact between pen and medium, and it 
eae wee eee 
slow operation overall. 


Houston Instrument's hard-nib pens 
tear apart standard paper and can pro- 
duce legible results only on coated bond. 


Though drafting pens are supported, the 
lack of pen-pressure control makes them 


unreliable for use on vellum. Not sur- 
prisingly, quality ratings were low. 


ІВМ 6180: IBM's low-end plotter is de- 


Photo 3: The Hewler Packind 75504 we wis among " мей me то? ers 


of the small-format plotters. 


Photo 4: The Roland DG DXY-1100 flatbed plotter offers moderate performance 
at a good price. 
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signed to go head-to-head with the Hew- 
lett-Packard 7475A. Though the perfor- 
mance specs differ slightly and the 6180 
is significantly cheaper at $1435, any 
user familiar with operating one will 
have no trouble making the switch to the 
other. User controls are identical, allow- 
ing plot rotation and size setting, in addi- 
tion to pen and jum moverent соп- 
trol. Throughput is the only real differ- 
ence between the two; both turned in 
acceptable times on our CAD test, but the 
6180 performed poorly on pen-chang- 
ing-intensive graphics. 

Our review unit included an optional 
Graphics Enhancement Cartridge, a 
small ROM module that adds buffer 
memory, character sets, and [BM 7372 
plotter emulation. The 6180's lack of 
drafting-pen capability hurt it on our out- 
put quality test and makes it unrealistic 
for CAD, but the fiber-tip pens produce 
fine chart graphics on standard paper. 


IBM 6182: Don't be fooled by the 6182's 
third-place finish in the presentation 
graphics speed test—except for pen 
changes, this $4150 model is the fastest 
desktop plotter we reviewed. The 6182 
features an automatic-feed mechanism 
amd a replot buffer that allows running 
multiple plots unattended. 

Different carousels for each pen type 
are detected and used to set default 
speeds and pressures. IBM provides full 
front-panel controls with an LCD and 
menu-driven parameter selection. This is 
more typical of a medium-format plotter. 

Plot quality was average overall, com- 
parable to Hewlett-Packard's high-speed 
desktop 7550A. A good quality score on 
the CAD benchmark makes this an ex- 
cellent choice for a small-format CAD 


plotter. 


Roland DG DXY-1100 and DXY-1300: 
These two flatbed plotters share many 
characteristics, including outstanding 
quality scores and adequate throughput. 
They even share the same manual. But 
while the DXY-1300 uses electrostatic 
absorption to hold the paper in place, the 
DXY-1100 uses a set of magnets (see 
photo 4). 

The DXY-1300 further justifies its 
higher price by including a standard l- 
megabyte buffer and an x,y coordinate 
display. A row of pen-selector switches 
on the DXY-1300 makes it easy to adjust 
pen speed, but the less advanced pen- 
speed adjustment that is found on the 
DXY-1100 is simple enough. 

Both plotters support a wide range of 
pens and media, but the pen-changing 
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If you like buying at а discount, but hate dealing 
e i а 
ready for an alternative source for quality computer com- 
ponents: the On-Line Store's WHOLESALE + 7% 
PRICING POLICY. 

Offering more than just the best pricing, the well- 
informed sales staff at the On-Line Store knows what 


All of this—pis a 60 DAY LOWEST PRICE GUAR- 
ANTEE to meet or beat any regularly advertised price 
ûû normal stock isems. In addition, you'll receive us 
limited access to their revolutionary multi-line BBS with 
literally hundreds of free programs—yours for the tak- 
ing. PLUS you'll find a multitude of other specials too 
numerous to mention in this ad. 
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PHODUCT FOCUS 
PEN PLOTTERS 


Company Information 


IBM 


American Graphtec, Inc. 
11 Vanderbilt 

Irvine, CA 92718 

(714) 837-9232 

Inquiry 1023. 


Bruning Computer Graphics 
777 Arnold Dr. 

Martinez, CA 94553 

(415) 372-7568 

Inguiry 1024. 

CalComp 

2411 West La Palma Ave. 
Anaheim, CA 92803 

(800) 225-2667 

Inguiry 1025. 


Enter Computer, Inc. 
6867 Nancy Ridge Dr. 
San Diego, CA 92121 
(619) msl 


Inquiry 1026 


mechanism is sluggish. The $1295 
DXY-1100 is the best of the low-cost 
plotters we tested, but you may wish you 
had the additional features and expanded 
memory of the £2395 DX Y-1300. 


American Graphtec MP3300: Like the 
Roland flatbeds, the $1875 MP3300 is 
quiet and aesthetically pleasant and can 
be tilted to preserve desk space. It also 
provides plots of unrivaled quality. Un- 
fortunately, its speed performance lags 
far behind that of many of the other plot- 
ters we tested. 

You can set pen speed through the con- 
tro] switches, and an LCD panel echoes 
speed selection as well as giving a coor- 
dinate display. Pen pressure must be set 
with a mechanical lever on the pen holder 
itself. An automatic pen-return feature 
lifts any idle pen left in contact with the 
medium's surface for longer than a spec- 
ified interval and returns it to its holder. 
Both HPGL and American Graphtec's 
proprietary GP-GL languages are sup- 
ported, as are both Centronics and RS- 
232C interfaces. 


American Graphiec PD931 H/F: This unit 
is a scaled-down version of the Hewlett- 
Packard 7550A, with automatic-feed 
capability and a lower price tag ($3595). 
With the lower price comes significantly 
lower performance numbers, however; 
benchmark speed numbers were only 
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average. Drafting pens aren't supported, 
and the carousel accepts only four pens at 
a time. However, the PD9311/F plotter 
produces excellent charts with ceramic 


pens. 
Automatic pen-type sensing sets the 
default speed and pressure. You can con- 
trol pen speed and paper movement from 
the front panel; a six-LED display indi- 
cates switch settings. You set communi- 
cations parameters via DIP switches on à 
plug-in communications card installed in 
the plotter. The modular approach to in- 
terface cards makes it possible to config- 
ure the plotter for IEEE-488 or parallel 
operation with optional cards. HPGL or 
GP-GL language support is available. 


Drawing Conclusions 
Picking the best medium-format plotter 
from such a fine field is no easy task. A1] 
but a few аге good candidates for CAD 
ions, with high-speed plotting, 
quality output, and almost universal 
software 
Houston Instrument's DMP-series 
plotters stand out with roundly excellent 
scores on all our benchmarks. The 
DMP-61 tops both categories, and it adds 
detailed parameter selection to fine-tune 
plots for speed or for quality. CalComp's 
Artisan 1023 also turned in a spectacu- 
lar performance, with ratings almost 
comparable to the DMP-6] and a price 
tag $550 less. But other features—like 


Rd. 
Kingston, NY 12401 


Contact local 
Inquiry 1031. 


Numonics 
101 Commerce Dr. 
ille, PA 18936 
(215) 362-2766 
Inquiry 1032. 


Roland DG 
Los Angeles, CA 90040 
(213) 685-5141 
Inquiry 1 


United Innovations 
Crossroads Industrial Park 
Holyoke, MA 01040 

(800) 323-3283 

Inquiry 1034. 


plot-optimization capability, greater 
room for buffer expansion, automatic 
pen sensing, and menu-driven front- 

ive the Artisan 1023 
the edge. 

There seems to be a nearly inverse re- 
lationship between speed and quality 
among the small-format plotters. For 
high-volume, high-speed plotting, the 
best choice is y the Hewlett- 
Packard 7550A. Although the 7550A 
lacks the high-speed He EE 
mechanism sported by Bruning's Zeta 
and the Hitachi 673-BM, it is also prone 
to fewer problems. IBM's 6182 is also 
excellent, but it is priced above the 
7550А while delivering only comparable 

formance. 

Individual users with low-volume re- 

may find the higher-perfor- 
mance small-format plotters beyond 
their price range. Though most small- 
format desktop units are advertised 35 


of $1700. At $1295, the best low-cost 
plotter we looked at is the Roland DG 
DXY-1100, which offers good plot qual- 
ity, satisfactory speed, and quiet flatbed 
operation. Ш 

Stanford Diehl and Steve Apiki are BYTE 


Lab testing editors. They can be reached 
on BIX as “sdieki" and “apiki,” 


respectively. 


One of the most important reasons 
for buying our new LaserJet ITD printer | 
is on the other side of this page. 
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One of the most important reasons 
for buying our new LaserJet IID printer 
is on the other side of this page. 


| J — The LaserJet Пр printer is full ^ Series П compatibility. Done! 
ч ЕЕ ` | of new ideas for making paper- So now you have a choice of 
| " bes. 9 handling easier and more two HP LaserJet printers. Both 
— ->y ШШШ efficient. with that superb quality for 
і s  Anenvelope feeder accessory, text and graphics you've come 
| forone.Instead ofhavingtofeed to expect from Hewlett-Packard. 
hee envelopes manually our new All good reasons to call 1-800- 
а “УУ printer does it automatically. 752-0900, Ext. 297A for the 
— You wanted more paper trays. name of your nearest dealer. 
The latest member of the HP So the LaserJet [ID printer 
LaserJet printer family prints оп has two of them, each with а | 
both sides of the paper. But 200-sheet capacity. Give us more (2 HEWLETT 
that’s just the icing on the cake. fonts, you said. And LaserJet ж PACKARD 
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SYSTEM REVIEW 


A Unix color graphics 
workstation 
that runs MS-DOS 


John Unger 


new animal has appeared in 
the microcomputer 200. It's a 
Unix/DOS hybrid, and it in- 
habits the first Intel CPU 
powerful enough to run Unix accept- 
ably—the 80386. The prime specimen is 
the Sun386i, a Unix workstation that can 
emulate instances of DOS in Unix pro- 
cesses and thus behave like a multitask- 


ing personal computer. (“Merge 386" on 
page 207 describes another Unix/DOS 
hybrid.) 

DOS processes appear as windows in 
the SunView desktop environment; you 
can run а DOS application in each win- 
dow. (SunView also assigns each Unix 
process to a window.) Since DOS emula- 
tion employs the virtual 8086 mode of 
the 80386, a DOS window can run real- 
mode but not protected-mode software. 

So don't expect the Sun386i to act like 
a 20-MHz or 25-MHz 80386 MS-DOS 
machine. Its forte as а personal com- 
puter is that it supports true multitasking 
of DOS processes and that it integrates 
DOS and Unix files and applications. 
But of course, the 5003861 isn't just a 
personal computer; Из SunOS Unix op- 
erating system, high-resolution graphics, 
networking capabilities, and price (al- 
most $10,000 for the least expensive 


stand-alone system) qualify it as a true 
Unix workstation. 


Nuts and Bolts 

Because BYTE wanted to test the net- 
working capability of the Sun386i—the 
machines communicate using Sun's NFS 
(Network File System) on an Ethernet 
local-area network (LAN)—I reviewed 
two Sun386i machines. Each was a 
Model 3861/250 and came with the stan- 
dard features: a 25-MHz 80386 CPU, а 
25-MHz 80387 coprocessor, 8 (expand- 
able to 16) megabytes of dynamic RAM 
(DRAM), an Intel 82385 cache control- 
ler, а 32K-byte high-speed static КАМ 
(SRAM) cache, and a |.44-megabyte 
34-inch floppy disk drive. The worksta- 
tion that I set up as the network file 
server had a 327-megabyte hard disk 
drive; the client workstation had а 9[- 

hard disk drive. 

The Sun386i doesn't come cheap. My 
two review systems—both with color 
video boards and 16-inch color moni- 
tors—retail for $19,990 (the 327-mega- 
byte server) and $15,990 (the 91-mega- 
byte client). The least expensive stand- 
alone system is the Model 3861/150, 
configured with a 91-megabyte hard disk 
drive and a 15-inch monochrome moni- 
tor; it sells for $9990. Тһе 3861/150 
comes with 20-MHz 80386 and 80387 
chips, only 4 megabytes of DRAM, and 
no SRAM cache (it's available as an op- 
tion). (For a more detailed description of 
the Sun386i hardware, see “Sun's New 
Workstation: the Sun386i" by Tom 
Thompson, July BYTE.) 

The colors on the review systems’ 
monitors, combined with their high reso- 
lution (1152 by 900 pixels), give abso- 
lutely spectacular color graphics. To 
sample the Sun386i's color capabilities, 1 
experimented with the SunView palette 
editor, a tool that lets you create colors by 
varying relative saturations of red, 
E and blue. The screen can display 

56 colors simultaneously, and you can 
continued 
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REVIEW 
THE SUN386i 


= E Sun386i/250 


Company 

Sun Microsystems, Inc. 
2550 Garcia Ave. 

Mountain View, СА 94043 
(800) 821-4643 

(800) 821-4842 (in California) 


Components | 
Processor: 25-MHz 80386 with zero 


storage: 1.44-megabyte 34-inch 
floppy disk drive; optional 91- and 327- 
megabyte SCS) hard disk drives; 
optional cartridge tape backup drive 
Display: 1&inch color monitor, 1152- 


both ІВМ Enhanced and Sun-3 layouts) 
Unix LAD interfaces: Four proprietary 
32-bit expansion slots running at 25 MHz 
for system memory and display frame 
buffer, three IBM PC AT 16-bit expansion 
slots: ona IBM РС B-bit expansion siot. 


Size 
16 x 7 Vs x 201% inches, 50 pounds 


Software 

SunOS 4.0 Unix operating system (а 
combination of 4.3 BSD and AT&T 
бунет» V.3 Unix) with SunView desktop 
manager and MS-DOS 3.3 


Optlona 
14-inch color monitor and frame butter: 


$3300 

164inch color monitor and frame butter: 
54780 

194nch color monitor and frame buffer: 
$7780 

1§4inch monochrome monitor and 


frame butfer: $2780 
91-megabyte hard disk drive: $2200 
327-megabyte hard disk drive: $6600 
60-megabyte lape backup: $1485 
4-megabyte memory module: $3000 


Documentation 

186-page User's Guide; 157-раде 
System Setup and Maintenance; 316- 
page Advanced Skills: 222-page SNAP 
Administration; thousands af pages of 
additional! Unix documentation 


Price 
Sun386/250 wath 8 megabytes of RAM, 


327 hard disk drive, and 
16-inch color monitor: $19,990 
Inquiry 885. 
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select them from a palette of over 16 mil- 
lion colors. 

SunOS Unix and MS-DOS share three 
standard hardware devices: the floppy 
disk drive, the serial port, and the paral 
lel port. Unix uses the 3-inch floppy 
disk drive as the primary I/O device 
(/dev/fdüc)—the drive you use to load 
the operating system and optional soft- 
ware, and to back up the system's hard 
disk. (There may be a crueler punish- 
ment than having to back up a full 327- 
megabyte hard disk using 1.44-megabyte 
floppy disks, but I can't think of one. 
Clearly, you'll wam to use the optional 
60-megabyte ‘4-inch cassette tape drive 
for this purpose.) Under DOS, the flop- 
py disk drive serves as drive А. When a 
DOS window is active, it owns the serial 
port; Unix applications can't use it 
unless DOS explicitly relinquishes it. 
Unix controis the parallel port and uses it 
8s а device, which, to DOS, 
looks like LPT}. 


Up and Running in Half an Hour 
The designers of the Sun386i have done 
much tc simplify the normally arduous 
task of setting up a Unix aen First, 
Sun preloads the i of the 
operating system on the bar disk; a)l you 
have to do to get the system up and run- 
ning is physically connect the compo- 
nents of the system (as described in a 
very strai and well-illustrated 
brochure), plug in the power cord, and 
flip on the switch. Sun claims that it 
shouldn't take more than about a half an 
hour to get from a boxed Sun386i to a live 
system; it's true. If you've ever installed 
Unix on a workstation, you know how 
impressive that is. 

Network configuration, based on 
Sun's NFS, is just as simple. It's a three- 
step process. First you connect each ma- 
chine to the network controller with 
Ethernet cables, Then you power on the 
machine you've designated as the server 
and answer some юп about that 
machine. Finally, you power up the rest 
of the computers that belong 10 the net- 
work, answering questions about each in 
turn. The system automatically config- 
ures the critical files hosts, ro.boot, 
and yellow pages. Again, Unix users 
who have struggled with these tasks can 
imagine my delight when I followed 
these three steps and the system simply 
worked. 

When the system comes up, it prompts 
for a user name and leads you through the 
steps required ic create an account for 
that user. The system software handles 
the tasks that a system administrator 
must normally perform at this point: It 


creates a bome directory and a log-in 
script, and, if the machine belongs to a 
network, it broadcasts the user's name to 
the other machines on the network and 
arranges for access to network resources. 

By now, I had such confidence in the 
Sun386i's ease of use that [ urged a Unix- 
naive friend to set up an account for him- 
self. He chose a password that included a 
space; Unix doesn't permit that. After a 
few minutes, the system complained and 
referred my friend to the system adminis- 
trator—that is, to the person sitting next 
to him with a worried look on his face 
and not the slightest idea of what to do. 
Things were really awry; I found that I 
couldn't add апу more users to either ma- 
chine in the network. I called Sun's tech- 
nical-support representative and found 
out about a tool that would unconfigure 
the system, and that solved the probiem. 

The moral of this story is that although 
the Sun386i tries hard to conceal Unix, 
Unix is still grumbling under the hood, 
and there are times when you need à 
mechanic. 


Three in One 

There are really three operating systems 
on the Sun38ó6i: Unix, SunView, and 
DOS. Each has its own unique personal- 
ity. Unix is the fundamental operating 
system; both SunView and DOS draw on 
its resources. SunOS 4.0 is the Flavor of 
Unix on the Sun386i. In practice, SunOS 
blends Berkeley Unix (4.2/4.3 BSD) 
with a dash of AT&T System V.3. You 
can run the Bourne shel] or the C shell. 

As far as I could determine, Sun's im- 
plementation of Unix is faithful and 
complete. And the SunOS extensions to 
Unix—that is, the SunView desktop en- 
vironment in which Unix processes ap- 
pear as windows—make this version 
more powerful than other Unix variants. 
There's one quirk that may offend those 
who prefer raw Unix. When you log in as 
the root (superuser), Unix controls the 
monitor and uses a large, clear font on 
the full screen. But normal users log di- 
rectly into SunView. The command line 
window available there is considerably 
smaller than the full screen, and it uses а 
reduced font. 

SunView implements an iconic desk- 
top. Icons present by default represent 
the Unix shell, the Unix mail system, 
Sun's text editor, a file- util- 
ity, and a hypertextual help system that 
provides smooth access to information 
about SunView programs. To ask the 
help system about a particular applica- 
tion, you point to that application's icon 
and press the Help key. À basic descrip- 
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Сге 305 on Reader Service Card 


90% of the 
world are 
still waiting. 
What the hell 
are those 


importers 
doing? 


Prinler Buffer inside cable. 
For the average user, most buffers 
are too complicated. So we 
designed a buffered cable with 64K 
оғ 756K huida, 
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Interfaces. 
We have а complete line of 
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HEVIEW 


THE SUN386i 
ызметі e 


lion appears; you can scroll or follow 
links quickly and easily using just the 
mouse. I found the help window useful at 
first, but as [ progressed, I had to resort 
more and more to the manuals. 

To activate a SunView application, 
you point Io its icon and click the left but- 
ton of the three-button mouse; an over- 
lapping window opens on the desktop. 
SunView and its applications use the 
three mouse buttons consistently. The 
left button selects items, activates but- 
tons or toggles, or confirms decisions. 
The center button drags windows or ob- 
jects or, in conjunction with the Control 
key, resizes windows. The right button 
pops up menus and then selects items 
from them. 

The menu thal appears when you click 
the right bution depends on the position 
of the mouse cursor. If you're pointing to 
the gray desktop background, you'll see 
the main desktop menu, which you use to 
open new command windows and invoke 
system services; if you're pointing to the 
top border of an open window, you'll see 
the Frame menu, which you use to move 
and resize windows. 

To open an MS-DOS window in Sun- 
View, you click the right mouse button in 
the gray desktop ares, highlight the 
Commands choice en the menu that pops 
up, slide the cursor to the right to open 
the Commands submenu, highlight the 
MS-DOS choice, and finally select thai 
choice by clicking the right button again. 
(SunView's telescoping submenus will 
be familiar to Interleaf users.) In a few 
seconds, a new window opens; MS-DOS 
3.3 boots itself in that window, and you 
are ready to enter the third level of our 
operating environment adventure game. 
As with all mouse-based operations, the 
description of how to do something—in 
this case, opening an MS-DOS win- 
dow—sounds complicated but is actually 
quite simple. 


Good Old DOS 

Оп the [6-inch monitor, the DOS win- 
dow's dimensions are 6% by 444 inches. 
Yes, that's right, the entire &-column, 
25-row CRT display is projected, in Her- 
cules monochrome mode, into that rather 
small rectangle. To read text in the DOS 
window, I had tc move uncomfortably 
close to the monitor. 

On a 19-inch monitor, the DOS win- 
dow would be proportionately larger— 
since the 19-inch monitor has the same 
pixel resolution (1152 by 900) as the 16- 
inch monitor—and therefore easier оп 
the eyes. Although in genera! you сап ге- 
size SunView windows and alter the 
fonts they use, the dimensions of the 


DOS window and the fonts it uses are 
fixed. The Sun386i supports three 
graphics modes in the DOS window: 
MDA, CGA, and Hercules. 

You can open multiple overlapping 
DOS windows, but only the first one has 
write access to the floppy disk drive, the 
emulated drive C, and the serial port. To 
reassign one or more of these devices to a 
DOS window other than the original one, 
you have to select the Devices option 
from the menu that appears when you 
click the right mouse button in a DOS 
window. You can use the emulated C 
drive to store files that you create under 
DOS, but Sun recommends that you use 
it sparingly. It's really a Unix file that is 
specially formatted to look like a hard 
disk drive to DOS; you can even run 
CHKDSK on it. To Unix, however, it's 
just a file, and none of its directory struc- 
ture is available under Unix. 

Other parts of the Unix file structure 
are available to both Unix and DOS, so 
you require a C drive only for DOS soft- 
ware packages with copy-protection 
schemes that rely on the DOS disk for- 
mat. It's best to use other logical drive 
letters—ones that SunOS maps into the 
Unix file system—to store your DOS pro- 
grams and files. For example, SunOS 
maps your home directory to drive H. 

The SunView DOS window isn't just 
small, it's slow: VO seems to crawl. One 
way to circumvent these limitations is to 
use a third-party EGA or VGA board in 
conjunction with an extra monitor. You 
install the board in one of the three AT- 
compatible slots in the Sun386i; the 
541386175 Advanced Skills manual ex- 
plains how to do that, Then you edit two 
Unix files so that SunOS knows that you 
have installed a board in one of the AT 
slots. Now when you start up a new DOS 
window in SunView, you'll see a blank 
window on the desktop, and normal DOS 
screen /О will occur on the external 
monitor connected io the video board. 
Because the SunView system does not 
have to intercept all the video hardware 
calis and reroute them to Sun's graphics 
software, screen I/O speed should im- 
prove greatly; I wasn't able to test this. 

DOS software runs, but it suffers from 
poor screen I/O. I tried WordPerfect 4.2, 
and the cursor responded so poorly that it 
was invisible much of the time. Microsoft 
Windows 2.0 behaved similarly. Both 
the emulated mouse cursor and the key- 
board responded very sluggishly. The 
cursor lagged behind the mouse move- 
ments so much that it made the mouse 
and Windows unusable. Sun is aware of 
this problem, but it is finding it difficult 
to speed up Windows because SunOS has 
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to handle a large number of interrupts 
when Windows is running in the DOS 
window. Of course, SunView obviates 
the need for Microsoft Windows, so the 
experiment was perhaps a bit unfair. 

[ also had problems using the serial 
port in the DOS window. Because al- 
most none of my MS-DOS software is on 
3%-inch disks and because Sun does not 
offer an external 54-inch disk drive for 
the machine, I had to transfer software 
from my AT&T machine to the Sun386i 
by way of Procomm and an RS-232C 
cable connecting their serial ports. 

To make a long story short, it didn't 
work. I couldn't reliably establish com- 
munications with Procomm (running on 
both systems) at any data transfer rate 
greater than 1200 bits per second, and 
even at 1200 bps the largest file І was 
able to transfer using either XMODEM, 
YMODEM, or Kermit was about 20,000 
bytes. When I tried to transfer larger 
files, DOS on the Sun386i would crash 
without warning, and its window would 
disappear. SunOS said something about 
unsupported or illegal interrupts, but I 
had no other clues to what was going on. 

І called Sun Microsystems, and the 
company confirmed it was having prob- 
lems in the DOS environment with the 
serial port, since, as with screen I/O, 
SunOS must intercept and handle all the 
hardware interrupts. In this case, the sys- 
tem thought it had intercepted an illegal 
instruction, and the 80386's memory 
management hardware told Unix to kill 
the process responsible for the bad іп- 
struction—the DOS window. 

On the bright side, the protection 
works. In a multitasking system, it's ès- 
sential to isolate processes from one an- 
other, and the Sun386i does. And the 
serial port works fine as a Unix I/O port. 
Nevertheless, Sun needs to fix the bugs 
in the way the port works with the DOS 
window. 

In a last-ditch effort to transfer some 
DOS programs, I installed an AT-type 
expansion card with a serial port that 
added СОМ2 to the Sun386i's DOS envi- 
ronment. This second serial port can be 
used only by DOS applications and is not 
usable by Unix. But it suffered from the 
same data transfer problems as the built- 
in serial port. In the end, [ was never able 
to transfer any of my 5*4-inch-format 
DOS software to the system and could 
only run programs that I happened to 
have in the form of 34-inch PS/2 disks. 


Administration and Documentation 

As I've said, it's straightforward to set 
up а 50013861 machine running NFS on 
an Ethernet LAN and to create new user 


accounts. SunOS handles these opera- 
tions all but automatically. The SunView 
environment provides a tool called SNAP 
(System and Network Administration 
Program) that simplifies the remaining 
administrative chores: file backup and 
restoration; user and group account mod- 
ification; and terminal, modem, and 
printer configuration. 

SNAP is a window-oriented SunView 
program that you launch from the desk- 
top’s Services menu. It's very easy to 
use. As with all SunView desktop tools, 


na 
multitasking system, 
it's essential 
to isolate processes 
from one another, 
and the Sun386íi 
does this. 


you use the mouse extensively; the hy- 
pertextual help system is available and 
provides context-sensitive assistance as 
you use SNAP. SNAP comes with a set of 
reasonable default privileges, зо you can 
get started right away. 

The documentation that comes with 
the Sun386i weighs more than many sys- 
tems I have reviewed. Fortunately, Sun 
has published four manuals just for this 
workstation that wil] answer 95 percent 
of your questions. They are entitled Sys- 
tem Setup and Maintenance, SNAP Ad- 
ministration, Advanced Skills, and 
User's Guide. These manuals are a cut 
above the documentation that normally 
comes with a Unix system. They are 
clearly written and easy 10 use; indexes 
and tables of contents are complete. Ad- 
ditional documents serve the experi- 
enced Unix hand who wants to get under 
the hood of SunOS. 

You won't be able 10 drop in at your 
local computer store and see a Sun386i in 
action. Sun markets its hardware using 
its own sales force, iust as minicomputer 
and mainframe manufacturers do. This 
arrangement works fine for oy x busi- 
nesses, but it's less convenient for 
viduals or smaller organizations. Sun is 
changing its sales organization to include 


value-added retailers for its hardware, 
especially the Sun386i. 

Sun backs the Sun386i with a 90-day 
warranty. During this time, Sun will re- 
place any defective components, but it's 
your responsibility to ship the bad part to 
the company for replacement. An impor- 
tant feature of the warranty is that Sun 
provides a toll-free telephone line for 
free software and hardware technical 
help. Sun stafís this system with real pro- 
fessionals who are dedicated to solving 
your problems. You generally get a re- 
sponse to your initial call within a few 
hours. This service disappears after the 
warranty period unless you decide to 
sign up for Sun's maintenance program. 


Performance 

As you look at the results of the DOS ap- 
plications and low-level benchmarks for 
the Sun386i, you should keep several fac- 
tors in mind. Every program running in 
a DOS window is executing in virtual 
8086 mode; the DOS CPU performance 
can't equal what you get with a 25-MHz 
80386 DOS machine, since concurrent 
Unix tasks necessarily use some cycles. 
And because of the way SunOS handles 
DOS interrupts related to screen LO, the 
BYTE video index is low. If you add a 
video card and an external monitor, the 
video index should approximately match 
the video index for comparable 80386 
systems. 

On the other hand, the BYTE disk UO 
index is significantly higher than for the 
other systems; that's a function of the 
fast small-computer-system-interface 
(SCSI) hard disk drive in the 3861/250 
test machines. The rest of the results are 
fairly consistent and show that a single 
DOS running аз a process under 
SunOS compares favorably with 20-MHz 
80386 DOS machines. The Sun386i pegs 
even with IBM's PS/2 Model 80-111, for 
example. 

Unfortunately, these benchmarks 
don't convey an impression of how DOS 
programs feel on the Sun386i: sluggish. 
Users perceive speed not primarily in 
terms of sheet recalculation or raw 
disk I/O, but rather as a function of key- 
board and screen response time. The 
Sun386i's DOS window does poorly in 
these respects. I've reviewed many DOS 
machines that compute more slowly than 
the Sun386i but nevertheless seem faster 
because they can keep up with the user 
much better. 

In terms of Unix benchmarks, the 
Sun386i clearly outperforms its older 
brother, the Sun-3/160— which has а 
68020 CPU running at 16 MHz—in al! 

continued 
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| Table I: The Sun386i outperforms its older brother, the Sun-3/160, on standard Unix benchmarks. 


| 


Unix benchmarks | 
я Рїре System call Function call | 
Machine version | Real User System Real Usar System Delta user 
Sun386i SunOS 4.0 1.5 0.0 0.7 1,6 0.1 1.5 0.1 
AT&T РС 6300 Xorux V 11.70 0.07 3.62 15.32 1.10 14.05 1.52 
ATAT Unix PC System V 4.2 0.0 1.6 811 0.2 7,5 0.7 
Sun-3/160 4.2 BSD 2.73 0.00 1.90 2.75 0.48 2.13 0.20 
| MAX 8600 4.3 BSD 0.87 0.00 0.28 0.77 0.05 0.55 0.12 
| 
| Sieve Shell Loop 
Reel User System EC Bea: User System | Real User System | 
Sunat 05 03 Q 9.4 18 02 12 09 0 
AT&T РС 6300 442 3.85 0.40 723 1238 043 ae 16.62 15.8 0.37 
ATAT Unix РС 24 21 9.0 3.8 11.6 51 02 12 68 62 0.1 
Sured/ 160 0.73 0.62 0.00 1,33 1,00 2.78 0.08 0.77 200 18 002 
VAX 8600 0.32 028 0.00 0.32 0.13 1.07 0.00 0.15 0.73 ОБО 0.00 
Multitasking Unix benchmark (real time) 
Unix Number of concurrent processes 
Machine version 1 2 3 4 5 6 
Sun3Bai SunOS 4.0 20 3.4 49 5.1 7.5 8.7 | 
AT&T РС 6300 хегих V 12.52 18,38 22.97 28,33 36 78 43.33 | 
ATAT Unix РС System V 6.3 В? 12.7 192 228 288 | 
Sun-3/760 4.2 BSO 2.63 3.14 3.69 4 25 4 85 £251 | 
МАХ 8600 43850 1.17 1.51 1.83 2.17 2.53 2.83 
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but the multitasking benchmark (see 
table 1). That's an impressive showing. 
A true test of Unix performance would 
be to benchmark the Sun386i against an- 
ether 25-MHz 80386 system running 
Хеліх, A/UX, or SCO Unix. But there's 
no doubt that this system runs Unix as 
well as computers that have traditionally 
been considered fast, multiuser Unix 
workstations. 


On Balance 

As I've already said, you have to view the 
Sun386i primarily as a Unix worksta- 
Gon. As such, it excels. If this machine 
had been available when I got my Sun- 
3/110, which I use for three-dimensional 
geological modeling, I'd have bought the 
Sun386i instead; it's cheaper and more 
versatile. But the point bears i 
You'll be disappointed if you think of the 
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Sun386i as an 80386 DOS machine that 
also runs Unix. if you want serious DOS- 
only performance, this is definitely not 
the machine for you; get one of the many 
20-MHz or 25-MHz 80386 microcom- 
puters now on the market. If, however, 
you require a top-quality Unix worksta- 
tion that can {as a bonus) multitask DOS 
programs and seamlessly exchange data 
between Unix and DOS, then this is the 
computer for you. 

The cost of the Sun386i seems high, 
and it is; but be sure to take a close look 
at what you get for your money. Consider 
the features that are standard on the 
Sun386i but that would be options on 
most other systems: a 25-MHz 80387 co- 
processor, ete Ethernet hardware 
and software, 8 megabytes of RAM, and 
complete Unix and DOS system soft- 
ware, as well as all the SunView applica- 


tions. Don't forget the important fact thal 
all hardware and programs come from 
the same vendor. They're integrated 
from the ground up, and they work well 
t г. 

And finally, even if you don't specifi- 
cally require the Sun386i's graphical ca- 
pabilities in your work (as [ do in mine), 
you'll love the way the iconic SunView 
desktop spruces up Unix. Тһеге 5 по 
substitute for the way SunView repre- 
sents processes as windows; it makes 
Unix's multitasking capabilities concrete 
and useful in ways that—for me, any- 
way—they never were before. @ 


John Unger is a geophysicist for the US. 
government and lives in Hamilton, Vir- 
ginia. He writes graphics software and 
uses computers to study the earth's crust. 
You can reach him оп BIX as "junger." 
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= 80287 / 387 Makli- 
Coprocessors optional. 

* Fully compatible with 
virtually all XT/AT and 


* VGA Color Upgrade — 
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HE CREATIVE SIDE OF PAGEMAKER, 


There's only one desktop publishing program document formatting, spot color, and text handling. 
All in a friendly, intuitive way. 

For business professionals, PageMaker offers 
features like built-in templates and comprehensive 


that's equally adept at producing stunning graphic 
design and powerful business reports. 

It's Aldus PageMaker.’ And it means desktop 
publishing to more people around the world than support for long documents. It's the first desktop 
any other program. publishing program to run on both Macintosh * 
For creative professionals, PageMaker offers and PC computers. And it's compatible with more 


powerful features for precise page composition, business software and peripherals than any other 
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The first quarter numbers are in... 
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BUSINESS SIDE OF PAGEMAKER, 


desktop publishing program available today. a colorful videotape demonstration for just $9.95. 
Which explains why over 200,000 creative In Washington state cali (206) 828-2375," 


and business professionals around the world have ^ 
us Aldus Геее ке” 


chosen Aldus PageMaker, 
To get a closer look at the creative and busi- 
АП First Avenue South, Seattle, WA 98104 (206) 622-5500. 
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| 3100/20 w20 MB hard drive $2.990 
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Еа ін шамы жан 016 Мезсһе 3052 4ümb hh ias. $88 — 20/20 MB силі card зв 
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Dell’s System 220 puts 
AT speed in a new class 


Jeff Holtzman 


| ow do you stuff 10 pounds of 
Î sand (well, silicon) into a $- 
pound sack? Several compa- 

M nies have tried, but Dell has 
come closest to figuring out the secret. 
With its 20-MHz 80286, the Dell System 
220 marks the high end of AT compat- 
ibles and even holds its own against 
80386-based machines. It's a compact, 
lightweight system with all the basics on 
the motherboard: video adapter, I/O 


SYSTEM REVIEW 


ports, and disk controllers. Just plug in 
the keyboard and УСА monitor. 

You can buy the System 220 in three 
configurations. The base model, which 
has a list price of $2299, includes 1 
megabyte of 80-паповесоткі dynamic 
RAM (DRAM), one 1.44-megabyte 
floppy disk drive, one parallel and two 
serial ports, a VGA port, a monochrome 
VGA monitor, а 101-Кеу Enhanced-style 
keyboard, floppy and hard disk control- 
lers, and three empty 16-bit expansion 
slots. For color VGA, add $200 to the 
price of the desired model; for a fine- 
pitch color VGA monitor, add $300. А 
12-month on-site service contract is in- 
cluded with these systems at no extra 


charge. 

The motherboard has а socket for an 8- 
MHz 80287 math coprocessor and space 
for an additional megabyte of RAM. Dell 
plans to introduce |-megabyte single in- 


line memory modules that can be substi- 
tuted for the standard 256K-byte 
SIMMs. This would let you pack a maxi- 
mum of 8 megabytes of RAM on the 
motherboard. However, pricing and 
availability have not yet been estab- 
lished. Maximum system memory is 16 
megabytes. 

The review unit came with 2 mega- 
bytes of 80-ns DRAM, an 8-MHz 80287, 
a single Sony 1.44-megabyte 34-inch 
floppy disk drive, a 40-megabyte 34- 
inch Conner Peripherals CP-342 hard 
disk drive, a Mitsubishi color VGA moni- 
tor, and MS-DOS 3.30 (a $120 option). 


Packing It In 

Two 3'À-inch disk drive bays dominate 
the clean front panel. In the lower right 
corner is the power switch, and in the 
upper left corner is a keyboard interlock 
switch. An LED indicates hard disk ac- 
tivity. There is no reset switch. 

The System 220 has space for only two 
34-inch floppy disk drives and a single 
3%-inch low-profile hard disk drive. 
There is no provision for internal tape 
backup. The power supply (rated at 85 
watts) is about two-thirds the size of a 
normal AT power supply. As in the Р5/2 
Model 30, the three 16-bit expansion 
slots are horizontally oriented. 

The motherboard uses the Chips & 
Technologies chip set. Many of the chips 
are prominently marked as working at 20 
MHz. The motherboard has a number of 
jumper blocks that let you disable the on- 
board УСА, hard and floppy disk con- 
trollers, and so on, should one develop 
problems or if you want to add your own 
video card or another conflicting device 
in an expansion slot. The review unit's 
motherboard also had four engineering- 


change jumpers. 

А la diagram and in- 
struction sheet is affixed to the case, en- 
suring that essentia] setup information 
will remain with the machine. Interest- 
ingly, an edge connector corresponding 

continued 
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integrand’s new Chassi/Sysiem B not another 
ІВМ mechanical and electrical done. Ап 
entirely fresh packaging design approach іш 
been taken using modular construction. AI 
present, over 40 optional siock modules allow 
Foe іо customize our sundard chasse to nearly 
any requirement [ntegrand offers hugh quality, 
advanced design hardware slong with 
applications and technical support alf af prices 
competitive with imports, Why senle for less? 


Rack & Desk 


PC/AT Chassis] 


Rack & Desk Models 


Accepts PC, XT, AT Motherboards and 
Passive 


Doesn't Look Like IRM 

Rugged Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FOC 

204 Wont Supply, UL Recognized 


145W & 85W also available 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. + Visalia, СА 93291 
209/651-1203 
TELEX 5105012130 (INTEGRAND UD) 
ЕЛІМЕ 62926572 
We өссері BankAmencerd/VISA and MasterCard 


шы FF, XT, АТ ігеоегегіз of маспын Bee Мігіншк 
[эса mud AFEN bxc, fue] riial 


194 BYTE * DECEMBER 1988 


HEVIEW 
À NIMBLE AT 

Е унет 220 boards. You can slow the System 220 

down to an 8-MHz clock rate at any time 
Company by pressing Ctrl-Alt-\. Using a ROM- 
Dell Computer Corp. based program, you can also set the ma- 
9505 Arboretum Blvd. chine up to boot at either 8 or 20 MHz. 
recentia м The Mitsubishi monitor provides a 
900) clean, stable image іп both text and 
Components graphics modes and has front-mounted 
Processor: 20-MHz 80286 with zero power, brightness, and contrast controls. 


wait Slates; socket lor 8-МН? 80287 maih 


; 101-key IBM Enhanced- 


ЏО interfaces: Two DB-9 AS-232C 
ports; one 06-25 parallel printer port; 
three standard 16-ba expansion slots 


Sire 
4 x 15 x 16 inches; 22 pounds 


1 megabyte of RAM {SIMMS}: $1000 

34-inch floppy disk drive: $200 

$3 40-megabyte hard disk drive: 

3¥e-inch 100-megabyte hard dsk drive: 
$1589 

Serial mouse: $60 

Color VGA monitor. $200 

Fine-pitch color VGA monitor: £300 


Documentation 
85-раде System 220 Owner's Manual: 
134-page System Support Manual 


Price 
Base түсіні with VGA monochrome 


$2999 
With 100-megabyte hard disk dive: 
$3799 

System аз reviewed: $4719 


inquiry 884. 


to the УСА feature connector runs along 
the left edge of the motherboard. The 
System 220 is PCC class B certified. 


What Works and What Doesn't 

Using the System 220 is a pleasure. The 
Key Tronic keyboard hàs an excellent 
feel —not as springy as ІВМ keyboards, 
but much better than cheap clone key- 


However, it has no tilt-and-swivel 
stand—just a single bar on which the 
front of the monitor can be propped. 

I had no trouble installing and using а 
Tandy serial mouse with various graph- 
ics packages, including AutoCAD re- 
lease 9.0, AutoSketch enhanced version 
1.01, and Windows 2.1, аз well as Excel 
2.0, PageMaker 3.0, and Micrografx 
Designer 1.2 running under Windows. 
Microsoft's extended-memory driver 
(HIMEM.SYS) ran fine, giving Win- 
dows about 58K bytes more workspace. I 
alzo had no trouble installing and run- 
ning DESQview 2.01, WordStar Profes- 
sional 4.0, a beta version of WordStar 
Professional 5.0, Turbo Pascal 4.0, 
Microsoft BASIC 6.0, Lotus 1-2-3 ver- 
sion 2.01, VP-Planner 1.0, Professional 
CED 1.01а, DeskLink 2.21, and Brook- 
lyn Bridge 2.0. 

I also installed a Hayes 2400-bit-per- 
second modem, which worked fine with 
Procomm 2.4.2 but would not work with 
Smartcom ПІ. Whenever the program 
tried to access the modem, the system 
crashed. Dell's technical-support people 
tracked down the problem to a conflict 
between the COM port оп ту modem 
and the motherboard COM chip. The 
company says a patch is available now, 
and a revised BIOS will be available to all 
registered System 220 owners. 


How It Runs 

The System 220 has an interleaved mem- 
огу system that operates with zero wait 
states with | or 2 megabytes of DRAM. 
On the original version of the review sys- 
tem with 1 megabyte of DRAM, one wait 
state was forced. With the new "en- 
hanced" Phoenix 80286 ROM BIOS Pius 
version 3.10 15, 1-megabyte systems run 
with zero wait states. All current ver- 
sions of the 220 will have the new BIOS. 
The benchmarks were run with 1 mega- 
byte of DRAM on the motherboard. 

In a 1-megabyte system, you can use 
the extra 384K hytes as extended mem- 
ory. Otherwise, you can use it to run 
copies of the system BIOS and the VGA 
BIOS, both of which run several times 
faster from RAM than from ROM. In 
systems with 2 or more megabytes of 
memory, you cannot use the extra 384K 

conmrnued 


ІВМ Р5/2 Моде! 80-071 
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IBM PC AT 


Ай тей are in minutes seconds. indexes show relative pariormanos: Kor all indes. an E MHz ІВМ PIC AT =1 ане ии i رای و‎ 


N/A «Not supported by graprecs абарв : CPU 
T AJ тея are in seconds Figures were generated using the 9006/8006. and а Ге 
803588 versions (1.1) of тыс Р 557 99 — 
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A NIMBLE AT 
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bytes as extended memory, but you can 
still use it to run the BIOS. 

The benchmark results, run with a 1- 
megabyte system, put the System 220's 
performance in perspective. The 220's 
CPU index indicates a raw speed nearly 
three times that of a stock IBM PC AT. 
That score also makes it from 25 percent 
to 100 percent faster than typical 10- and 
12-MHz AT compatibles, placing the 
System 220 y in the ballpark with 


Compaq's new 386s, the older 16-MHz 


л jut 
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Compaq 386, IBM's 16- MHz Model 80, 
and other low-end 80386-based systems. 
The 20-MHz Model 80 is only slightly 
faster. The 220's excellent CPU perfor- 
mance is due to the fast clock rate, the 
fast 80-ns DRAM, and the interleaved 
memory system. 

The floating-point ratings, on the 
other hand, show that an 8- MHz 80287 is 
simply no match for an 80387, even the 
16-bit version used in the Compag 386s. 
The System 220 was a healthy 73 percent 
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faster than the IBM PC AT, but that is 
less than one-third the speed of the 3865. 

The hard disk and controller combo is 
about 40 percent faster than a stock AT 
and about 10 percent faster than the bet- 
ter AT-clone disks, and it is again compa- 
rable to that of the low-end 80386 ma- 
chines, including both Model 80s and the 
16-MHz Compaq. The video system's 
16-bit bus interface and its ability to run 
the video BIOS from RAM allow the 
System 220 to perform more than twice 
as fast as an AT or the high-performance 
compatibles. 

The application benchmarks turned 
up few surprises. As expected, the Sys- 
tem 220 outscored the 10- and 12-МН? 
AT-class machines in all categories, was 
generally competitive with the low-end 
80386 systems, and fell behind the faster 
80386 systems. 

The exceptions were the math and 
CAD tests. Because of the 8-MHz 
80287, the System 220 did not do well in 
the MathCAD FFT calculations. Given 
those results, you might also expect poor 
AutoCAD performance, but such. was 
not the case. The 220's fast system clock 
and its excellent video performance 
helped the machine put in a respectable 
performance. 

Running the benchmark tests with 2 
megabytes of RAM should improve the 
performance slightly because of in- 
creased efficiency in the memory inter- 
leaf circuitry. 


Having It All 

The Dell System 220 isn't the ultimate 
performance machine. Its 8-MHz math 
coprocessor is a weak point for serious 
CAD or numerical analysis work, and its 
three expansion slots, 85-W power sup- 
ply, and lack of 54-inch disk drive bays 
are also limiting factors. You'll also have 
to consider carefully whether raw per- 
formance today is most important, com- 
pared to 80386-based machines with 
memory management and virtual-mode 
capabilities in the future. 

On the other hand, if you're looking 
for a fast, sleek, and cost-effective AT 
compatible, the System 220 has it all: all 

the hardware necessities, speed, excel- 
"d documentation, toll-free telephone 
support, on-site service contracts, and 
the best price/performance ratio in ibs 
class. Ш 


Jeff Holtzman owns Publishing Con- 
cepts, a firm that specializes іп evalua- 
Lion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached оп BIX c/o "editors." 


THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 


COMPLETE STATISTICAL SYSTEM | 
WITH DATA BASE MANAGEMENT 
AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast stabs- 
tical package for [BM (PC, АТ, PSE) and compatible 
computers. Bl The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial Intell 
gence: even complex analyses require only a few keystrokes 
(batch processing is also supported). B CSS features compre- 
hensive, state of the art implementations of: Basie statistics, 
Multi-way frequency lables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Muliipie 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA} General ANOVL/ANCOYA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, item analysis Reliability, Log-tinear 
analysis, Cluster analysis, Non-linear estimation, Logit’ 
Probit analysis, Canonical analysts, Survival and Failure 
and much more. Ш All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics {over 100 types) full support for all mono 
and color graphics boards (incl. YGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). B All 
CSS screen output is displayed via customized Scrofsheets™ 
(іе, dynamic, user controlled, multi-layered tables with cells 
expandable into pop-op windows) all numbers in а Scrol- 
aheet™ can be instantly converted into a variety of 
presentalion quality graphs; contents of different Scroll- 
sheeta™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved, BB The flexibility of the CSS input. 
output is practically unlimited: CSS offers an Intelligent 
interface {read write}to all common file formats (Lotus, Sym- 
phony, ВП, ВШ +, DIF, SYLK, .. . ) and special utilities to 


+ Е. 


grams (Abdus, Ventura). B CSS data files can be as large as 
pour operating system (DOS) allows; 05/2 version coming 
soon. Ш CSS precision exceeds the standards of all common 
precision benchmarks. B. Тее nol: The CSS user 
interface and all DO were күшеп ік Assembler and bypass 
DOS; graphics and dota managemen! were written in 
Assembler and C the computational algorithms were 
wrilies in Assembler and optimized Fortran, B $496 (plus 
Кӛл); 14-day money back guarantee. 


Circle 266 on Reader Service Card 


^ StatSoft 


7325 Ensi 13th Street © Tuis, OK 74104 = (916) 523-140 : | 4 
Overseas Offices: StstSolt of Europa (Hamburg, FRG), ph: 040/420-0347, sit UK (London, UK), ph: 0238310068 or 310561. Hearne Saitwers даут, Australia), ph: 513-409-4276 | 


4 
D" тә т е я Е i s А , "I 4 c- F 
- kh. 8 - а ЕЕ т Ж : ; m 


The Hot Performers. 


МЕ 386-20 


` 20 MHz 80386-20 processor | Microsoft 
OS/2 and DOS compatible | | 1 МВ 32-bil 
RAM running at “0” wait slate (upgradable 
to 8 MB} Socket for 50387/80287 math 
co processor C High performance NCL 
floppy/hard disk controller 77 1.2 MB 
floppy disk drive O CMOS clock /cal- 
endar with ay back-up |; Enhanced 


152350 


МЕ Bondivriner 


12 MHz 80286 processor | Socket for 
80287 math co-processor | 640K memory 
(Т MB option) г: Mew Super-Twist LCD 


| with Backlil and Reverse: 640 x 200 dots 


(640 x 400 option у; 80 char. x 25 lines 
Monochrome Color graphics card Юг 
extemal monitor — 6 expansion slots 
L1 Floppy/hard disk controller C Senal/- 
parallel/clock-calendar | L2 MB floppy 
disk drive | | 20 MB hard disk (30, 40, or 
60 MB optional) © 12-function AT style 
keyboard Г. 110/220V auto-switchable 


"Sram 599 


МЕ 386-18 


18 MHz 80386 processor 


Microsoft 
05/2 and DOS compatible © 512K 32-bit 
me onboard | Two 32-bit expansion 
slots Боска for 80387 math co- 
processor | High-performance NCL 
Порру/Таға disk controller — 1.2 MB 
floppy disk drive | CMOS clock/calendar 


; Enhanced AT keyboard 51799 
ж SPECIAL * 
LARK, 


ive Monochrome 


Keyboard Complete system... FINO 


> HOT PORTABLES - 


Roadrunner Plus (386) 


Intel 80387 processor |. 6/16 MHz clock 
speed || 1 МВ of memory — Socket for 
math coprocessor C Floppy/hard disk 
controller | i 1.2 MB high capacity floppy 
disk drive | 42 MB fast access hard disk 
(60 MB optional) | | Serial parallel ports 
Color/ mono display card for external 
monitor | New Super Twist LCD with 
Backlit and Reverse; 640 x 400 dots; 
80 characters x 25 lines | 6 expansion 
slots — -function keyboard i | 110/220V 
auto-switchable | | 20 pounds 


$3399 
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МЕ 286-12 


8/12 MHz 80286 processor — 5I2K 
memory (upgradable to 1 MB on board) 
"(^ wait state option {s.i 153) Micro 
soft 05/2 and DOS compatible 81/0 
expansion slots. High-performance NCL 
Порру/ hard disk controller 12 MB 
floppy disk drive CMOS clock/calendar 


Enhanced keyboard $299 


The Network Solution 


ELS Network for rwo-to-four users. 
Increase your company's productivity 
without making a big increase іп exper- 


3499 


ditures. Complete software... 
Call dor all Novell Products 


CALL TOLL-FREE 


(800) MICRO] 


in Calif. (714) 662-1973 


MICRO 
EXPRESS 


2114 South Grand Avenue 
Santa Ana, Calilomia 92705 
Fax (714) 662-1258 - Telex: 910 240 3029 


Spice up your work 
with video and other 
gray-scale images 
on your Mac II 


Joe] West and Dwight Newton 


new generation of devices for 

the Macintosh promises to do 

for data input what the Laser- 

Writer did for output. One such 
product is Data Translation's QuickCap- 
ture package ш ПТ consisting of a 
video digitizer board (or “frame grab- 
ber") and software for the Mac II. 

QuickCapture records still gray-scale 
images from any video camera or VCR. 
The board can connect up to four devices 
simultaneously, although you can cap- 
ture images from only one device at a 
time. Captured images can be displayed, 
enhanced, and written to files in various 
image formats. Although most useful for 
desktop publishing and graphics design, 
digitized images have applications in 
everything from medical imaging to 
slide making—basically, any application 
that can benefit from visual data. 

Early input devices for the Mac were 
stand-alone units with their own power 
supply. Quic takes advantage of 
the Macintosh II’s ability to accept в 
plug-in board, which offers 
in data transfer rate, economy, and 
power requirements. 


HARDWARE REVIEW 


A Quick Look 
at QuickCapture 


QuickCapture is a standard-length 
NuBus board with a DB-15 connector 
mounted on the rear panel; you'll also 
need an external cable harness ($125) to 
convert this to more standard BNC video 
connectors. If you want Io connect the 
board to your VCR or video camera, you 

also need a converter (which is not 
available from Data Translation) for an 
RCA jack. 

QuickCapture uses the Mac II's ROM- 
based Color QuickDraw capability, 
which lets each pixel of an image assume 
one of 256 gray levels or 16.7 million 
colors. While resolution is a relatively 
well known factor in image fidelity, the 
number of distinct colors (or shades of 
gray) available is just as important. 
QuickCapture gives vou the maximum 
number of gray jet (256) that the Mac 


II supports. 


А Gray Area 

The QuickCapture board can capture 
only gray-scale images, even though you 
can connect it to a color input source and 
it comes preconfigured for one. The Mac 
II, however, supports color directly, so 


you have to consider the trade-offs be- 
tween gray scale and color. 

Several color digitizers for the Mac II 
are available from, or being readied by, 
companies such as RasterOps, TrueVi- 
sion, and Data Translation itself. These 
digitizers vary greatly in features and 

: You can expect to pay anywhere 
from $1500 to $3000. Due to current 
memory prices, some companies, in- 
cluding Data Translation, add a RAM 
surcharge to their basic package cost. 

Gray-scale digitizers provide an af- 
fordable alternative to the high cost of 
color. Current output technology also 
favors gray scale. You can print a decent 
gray- scale image on a dot-matrix or laser 
printer with little trouble. Generating 
color output with more than a handful of 
hues requires either the costly process of 
four-color printing or an expensive ther- 
mal color printer. In addition, only the 
Mac II supports color directly: The Mac 
Plus and SE are strictly black-and-white 
machines (although the Mac SE can use 
add-in cards for gray scale and limited 
color). Right now, in everything short of 

confirmed 
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REVIEW 
A QUICK LOOK AT QUICKCAPTURE 


Type 
Frame-grabber board and software for 
Macintosh || 


Marlborough, МА 01752 
(508) 481-3700 


Features 

Nuus board with 60-kHz scan rate; 
support for 256 gray scales; 640- by 480- 
pixel resolution; RGB NTSC-compatible; 
QuickCapture 1.0 software 


Hardware Needed 

re eiie. a aan 
RAM; VCR ж video camera; 20- 
megabyte hard disk drive 
recommended 


Software Needed 
Finder 6.1/System 6.0 


Options 
ERE іі кете $125 


Documentation 
137-рада User Manual 


Price 

ый га board and software: 
With ImageStudio: $1299 

With Digital Darkroom: $1215 

With GraphistPaint Il: $1465 

With LaserPaint Color 11: $1565 

(Prices include $144 DRAM surcharge) 


Inquiry 883. 


monitor display, pray scale is the more 
realistic technology. 


What You'll Need 

Although QuickCapture will operate in в 
two-color environment, you'll definitely 
want а gray-scale monitor and gray-scale 
(or color) card to view your creations in 
their full glory. We used Apple's stan- 
dard £-bit video card with a Sony Extra 
Fine Pitch 12-inch monitor. 

The QuickCapture application soft- 
ware is а геа] memory hog; the company 
suggests 2016K bytes for the application 
partition. Due to the peculiarities of Mac 
II memory upgrades, you'd need at least 
а 4-megabyte machine for that. You can 
get by adequately with a 2-megabyte ma- 
chine (as we did) by resetting the applica- 
tion partition to а more modest 1024K 
bytes. Lf you want to use MultiFinder, 
you'll probably need to decrease the ap- 
plication partition again or trim out un- 
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necessary fonts, desk accessories, and 
extra INITs. We ran all our tests under 
System 6.0. 

You'll also want at least a 20-megabyte 
hard disk drive, although we recommend 
40 megabytes or more if you want to cap- 
ture lots of images. Each uncropped 
QuickCapture image is roughly one-third 
of a megabyte, so it doesn't take long to 
fill up a hard disk. 

Last, you'll need a video input source. 
For purposes, we used an inex- 
pensive VCR and a hand-held color video 
camera. Unfortunately, the camera was 
not particularly sharp, and it produced 
low-contrast images indoors. The cam- 
era itself, not the QuickCapture board, 
limited the quality of our images. 

Before acquiring amy video digitizer, 
think about the video source you'll use 
with the board. The best procedure is to 
find а camera with only the features you 
need and with the same limitations of 
image quality as the QuickCapture 

. Also, if you're using a video cam- 

era, you'll need a tripod. As with still 
, steadiness and focus are 

crucial if you want good-quality images. 


Ready to Roll 
Data Translation is an established vendor 


of add-on boards for the IBM PC. But 
QuickCapture is the company's first Mac- 
intosh product, and a few rough edges 
were still visible. Getting the board 
ready to use for the first time was not 
quite up to the plug-in-and-use nature of 
other Mac 

Installing the board was no more diffi- 
cult than for any other Mac II board, but 
connecting a video signal was another 
story. If you don't buy the EP205 cable 
harness, you'll have an afternoon of sol- 
dering in front of you. The harness is op- 
tional, but it’s essential if you plan to use 
the product with off-the-shelf cabling. 

We used the cable harness, which lets 
you connect four input sources to the 
board. The consists of a 15-pin 
female connector at one end, which at- 
taches to the QuickCapture board, and an 
eight-headed Hydra of BNC connector 
cables at the other end for connecting in- 
put and devices. Even with the 
harness installed, don't expect to try out 
your board without the manual: The only 
labels on the connectors are the numbers 
O through 7, with no clue to what they do. 

Although BNC connectors are typical 
for professional video production, we 
found them inconvenient for use with 
common home video electronics. We had 
several composite video sources with 
КСА phono jacks, but no BNC jacks or 
cables. Since no cables are supplied with 


the board or harness, we weren't able to 
use the board right out of the box. 

We solved the problem by buying a 
simple male BNC-to-RCA phono jack 
adapter from Radio Shack (#287-254, 
$2.49). After that, the video signal could 
be connected using a simple dual-RCA 
patch cord, something апу audiophile or 
videophile wil! probably have on hand. 

The QuickCapture board has several 
rarely used settings that are controlled by 
jumpers. These include low-pass filters 
for noisy signals (1 MHz) and color chro- 
minance information (3.58 MHz) for 
capturing from color cameras, as well as 
three choices for synchronization. The 
default settings were fine for our pur- 
poses: The input limiting filter was dis- 
abled, and the chrominance filter and 
standard video sync were enabled. 

But using these jumpers is a pain in the 
neck. After powering off the machine, 
you must open the Mac II, pull the board 
out, move the jumper connector, and 
then reassemble and reboot the machine. 
Maybe jumpers are the norm for IBM PC 
products, but software control of the var- 
ious settings would be far more appropri- 
ate for the Mac П. Even ПІР switches on 
the rear panel would be satisfactory, as- 
suming the changes took place immedi- 
ately rather than when the machine was 
rebooted. 


Not Ready for Real Time 

The QuickCapture board comes in two 
configurations. The one we tested is de- 
signed for North American and Japanese 
markets, with 60-Hz National Television 
System Committee (NTSC) video sig- 
nals and a frame size of 640 by 480 
pixels. The other configuration is the 50- 
Hz phase-alternate line (PAL) model, 
consistent with the standard for most of 
Western Europe and with a frame size of 
768 by 512 pixels. 

When viewing the output of ап NTSC 
video camera on a television, you see a 
60-Hz interlaced (updated in pieces) 
image, each piece of which is updated 60 
times a second, so that the total image is 
completely updated 30 times a second. 
This is called real-time video. Real-time 
video is extremely nice since it lets you 
quickly adjust equipment and your sub- 
ject without switching between adjusting 
the environment and capturing and dis- 
playing the image to see what 3t will look 
like. The faster the refresh rate, the 
greater the control you have over light- 
ing. camera focus, ition, and so 
on, particularly when you're photo- 
graphing a moving subject. 

Both the QuickCapture application 

continued 


Its easy to define complex searches, in natu- 
ral language or as regular expressions. You 
can find all this years mail-order customers, 
or you can find just those who ordered 


encyclopedias or dictionaries but not atlases. 


You can even "fuzzy search" if you're not 
sure how to spell encyclopedia. 


Mj will search one or more files or direc- 

tories, or a whole disk, to show you all the 
files which contain the target information. 
You can look at each hit in each file, high- 


lighted in full context, to find what you need. 


When you've found it, call up your applica- 
tion program to process it, or use Vj$ own 
powerful editor. Its features and flexibility 
expand your creativity into a screen-full of 
windows, for different files or different 
views of the same file. Compare files, edit 
them in parallel, or copy-and-paste to a new 
file—V makes it easy! 


% 27 $5 shpp/hdlg (US) 
: CA orders add 6.5% 
800/284-3269 


V4 gives you fast free-form 
retrieval and a powerful editor, 
for the files and programs youre 
using now! 


М finds disk information fast, no matter 
how it's formatted. You don't have to index or 
restructure your data to retrieve it. Just describe 
what you want, in plain English, and its on your screen—fast! 
Then edit it with VS full-featured editor, or call up your own 

word processor, compiler, or custom macro for processing. 


Best of all, V] is fault-tolerant. While you're 
working, Auto-save is working too, so you 
can start each session where the last one 
ended—even if it ended unexpectedly! 


М5 macros make it easy to add its retrieval 
and editing power to the applications you're 
using now. You can call up a program and 
pass it a file with a Hot Link, or create your 
own library of custom sequences to invoke 
with a keystroke. You can find and edit a 
document before passing it to your desktop 
ege or even Compile and Display Next 
rror! 


Vg doesn't complicate your life. It just adds 
what's been missing—fast free-form retrieval 
with integral multi-window editing, for your 
files and programs. 


Vg is for DOS and OS/2 systems. 


THE MATCHMAKER 
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and the drivers for third-party image- 
editing software fall short of real-time 
video. The refresh rate for the applica- 
tion is four frames per second for a full- 
size image window. The rate for the 
drivers is about two frames per second 
for Letraset’s ImageStudio and about one 
per second for Silicon Beach Software's 
Digital Darkroom. The closest we were 
able to get to real-time display was to 
shrink the image window in the Quick- 
Capture application to its minimum size. 
Although this makes the window too 
small to give you a good idea of how the 
captured image will look, you can get re- 
fresh rates close to real time. 

One solution is to hook an additional 
analog monitor to the board via the 
EP205 cable, allowing live, real-time 
video display on the analog monitor 

while you capture and edit on the other. 
This requires the extra expense of an- 
other monitor, but an old black-and- 
white television set is probably adequate 
for most applications. 


Editing Images 
The board comes with an 800K-byte 314- 
inch disk containing the QuickCapture 


It you 


1.0 application, the QuickCapture INIT, 
a sample IRIS image (IRIS is Data 
Translation's proprietary file format), 
and a manual. The company said it would 
also be releasing source code for the ap- 
plication (which should now be available) 
for around $300 to $400. 

The software installation, which is 
documented in the manual, is trivial. 
Once it was installed, we found that the 
QuickCapture application provides com- 
plete control of the hardware and offers 
plenty of options for capturing, saving, 
and manipulating images. The software 
also boasts extra features that are usually 
found only in gray-scale editing pro- 
grams, such as ImageStudio and Digital 
Darkroom. 

The QuickCapture application has six 
menus: File, Edit, Image, GrayScale, 
Enhance, and Windows. The File menu 
contains the usual options for manipulat- 
ing files, plus an option (Save A Copy) 
that lets you save an intermediate copy 
while you work with an image. 

Currently, QuickCapture can store 
files in IRIS, PICT, ТІҒЕ, RIFF, and 
Encapsulated PostScript File format but 
can read only files stored in its propri- 


etary IRIS format. Although other gray- 
scale image-editing software can edit 
files saved in any of these formats except 
IRIS, it would be useful if the QuickCap- 
ture application could read these formats 
as well. 

The Edit menu also has the usual op- 
tions, including Undo, Cut, Copy, Paste, 
Clear, Select АП, Show, and Clipboard. 
An additional option is Disable Undo. 
Since it's possible to Redo (i.e., to Undo 
an Undo), the utility of this option is un- 
certain, except perhaps as extra insur- 
ance against mistakes. 

The Image menu gives you options to 
capture, display, or both capture and 
display an image. The most useful 
Choice, though, is Live Video, which dis- 
plays continuous images from the camera 
to the screen prior to capture. [n Live 
Video, images are passed to the camera 
at the rate of four per second for a full- 
size image window, but nothing is cap- 
tured until you click the mouse button. 

Using this option, you can ішетас- 
Aip ы» focus the camera, set up the light- 
ing, and se the image. Even if 
you've set up the shot, the Live Video op- 
tion is very useful, and we used :t almost 


all copiers are th 


Look at guarantees. 


You can look at copiers for days but, in many 
cases, theres no real way to tell them apart. 
Heres our suggestion. Look at copier 
guarantees. That's where you find out if a com- 
pany stands behind its copiers. If they're as 
committed as you are to keeping your business 


running smoothly 


the best guarantee in the business. Take a look 
at our Promise. Compare it to the guarantee on 
your present copier. Then send in the а 
coupon. Or give us a call at 
]1-800-TLC-COPY. We ll send 


you à free copy of our 8-page 
Consumer Guide to Copiers. 


Once you look at guarantees, your job will 
be easy. Because Harris/3M copiers come with 


Harris/3M copiers have features for all sizes of 
offices. That includes the 6070. Seventy copies a minute, guaranteed. 
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exclusively. An additional Statistics fea- 
ture displays a histogram of the image's 
gray levels—a nice feature for image 
analysis. 

Options on the GrayScale menu let you 
capiure and display images in 256, 64, 
16, or 2 gray levels. You can also select 
either positive (normal) or negative (in- 
verted) modes. АП the gray-scale op- 
tions work with Live Video capture, so 
you can see exactly what the image will 
look like before you capture it, as op- 
posed to after-the-fact editing using Dig- 
ital Darkroom or ImageStudio. You can 
also multiply or divide the image by a 
factor of 2 or 4, providing a crude form of 
brightness control. We would have 
preferred slider controls for the bright- 
ness, as they are much easier to use and 
allow greater control. 

There's also an option to custom-con- 
figure the thresholding for two-gray- 
level capture. You can choose the range 
of values that will be mapped to the fore- 
ground color and background color, and 
you can change the foreground and back- 
ground colors to shades other than black 
and white. By experimenting with the 
gray-scale features, you can easily 


achieve some dramatic effects that you 
can see in Live Video form before you 
capture them. 

The Enhance menu offers such fea- 
tures as image sharpening, smoothing, 
and four different types of edge detec- 
tion. [n al] cases, the process of enhanc- 
ing a full-size image was relatively quick 
(8 to 9 seconds at most). The results of 
applying the detection filters to the 
image were a little disappointing, as the 
resulting images were al] white-on-black 
and generally muddy-looking. Digital 

room's trace-edges capability was 
much better for most graphics purposes; 
QuickCapture's edge detection was more 
suitable for analytic purposes. The 
QuickCapture software also lets you do 
histogram equalization on a captured 
image, which heightens image contrast. 

A unique feature for enhancing 
images is an “image caiculator" that рег- 
forms operations on images as if they 
were numbers. You can subtract one 
image from another, add two images 10- 
gether, multiply and divide an image by a 
constant (i.¢., change its brightness), 
and perform logical functions (AND, 
OR, NOR, XOR) on images. Although 


` you could 


the manual provides only a single exam- 
ple for using the image calculator, it's 
likely to be a nifty tool. For example, 
images of a scene at 
two different times and use the subtract 
operation to find out what changed dur- 
ing that interval. Although the image 
calculator certainly has artistic possibili- 
ties, it is probably of most use in image 
processing or analysis. 

Finally, the Windows menu lets you fit 
an image within a window and switch 
back and forth easily between multiple 
open windows. Even with an application 
partition of 1024K bytes, we were able ic 
have several windows open at once, al- 
though we were probably pushing it a bit. 


Editing Alternatives 
The QuickCapture application provides 
good image-editing features, but image- 
editing software like Digital Darkroom 
and Im io give you even more ca- 
pabilities. These include, for example, 
touching up images with an airbrush or 
pen tool, scaling the image, and arbi- 
trarily modifying the gray-level histo- 
gram. You can transport images from 
continued 
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QuickCapture to Digital Darkroom or 
pM in TIFF, PICT, or RIFF 


pom for Digital Darkroom and 


mageStudio let you operate the Quick- 
Capture board from within these applica- 
tions. We used I io 1.5, which 


supports 256 gray levels in its native file 
format and provides a realistic rendition 
of images. We found ourselves using 
ImageStudio for most of our testing. 
since we could do almost everything we 
needed from within the application. 

ImageStudio contains two special ор- 
tions in tts File menu: QuickCapture and 
Digitize. The QuickCapture option 
brings up a configuration dialogue, with 
choices to select either single-image or 
continuous capture, automatic or exter- 
nal tri , and one of the four Quick- 
Capture input channels. The external 
trigger option allows frame acquisition 

to a signal originating outside 

the computer (such as a camera button). 

Selecting the Digitize option brings up 
a scanner display window. In continu- 
Qus-capture mode, ImageStudio displays 
a dynamically updated (¥ second рег 
frame) image that you can capture to the 
image buffer Ву а single mouse-click. 
You can then manipulate the image in the 
same way Bs any other ImageStudio 
document 


We experienced intermittent problems 
when capturing images from ImageStu- 
dio. We could capture, display, and edit 
the images nicely, but when we tried to 
print them, all we got was a black dot in 
the center of the page. Further investiga- 
tion revealed that the input image buffer 
had been scrambled so that ImageStudio 
thought we had a very tiny picture at 
about 7000 dots per inch instead of 75 
dpi. (The resolution of an image and its 
dimensions are inversely proportional: 
The larger the dpi, the smaller the 
image. This allows the total number of 
pixels to remain constam.) The result 
was an printed at опе one-hun- 
dredth of the actual size. 

When we tried to reset the 
using the Set Image Size option under the 
File menu, the program asked if we 
wanted to save the old image and then 
created a new blank image with tbe input 
image settings we specified. When we 
read the old image back in, it looked 
fine, but it still had incorrect i buf- 
fer settings. We tried saving it in PICT 
and other formats, but we couldn't read it 
from any application, including 
ImageStudio. 

Letraset says that this is indeed a bug. 
The company hasn't yet tracked down its 
source, but if the problem occurs in ver- 
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sion 1.5, you can remedy it by holding 
down the Option key while selecting Set 
Image Size from the File menu. This 
brings up a dialog box where you can re- 
set the dpi value. 

We also tried Digital Darkroom 1.0 
with the QuickCapture card. Silicon 
Beach provided a prerelease version of a 
QuickCapture driver, although the final 
driver will be sold by Data Translation. 
The company said that the driver would 
be available by the time you read this, al- 


| nitially, 
the QuickCapture 
board was inconvenient 
to configure. 
as | 


though a price had not been set as of this 
Writing. 

The driver is implemented as a Digital 
Darkroom plug-in module. ing the 
QuickCapture module from the soft- 
ware's Acquire menu brings up an image 
display window and places the board in 
contimious-capture mode. 

The version of the driver we tested had 
& refresh rate that's half the speed of the 
ImageStudio module, which made focus- 
ing and i sition much more 
difficult. This driver is also hard-coded 
to use channel 0 video input, with no op- 
tions regarding continuous capture or ех- 
ternal triggering. We experienced none 
of ImageStudio’s image size problems, 
though, which made Digital Darkroom 
much more straightforward to use. 

QuickCapture is also available bun- 
died with GraphistPaint II and Laser- 
Paint Color Il. We did not test these 
packages, however. 


Getting Help 

The 137-page QuickCapture manual is 
straightforward and clear, although not 
lavish. It's illustrated with simple line 
drawings (dealing with card installation 
and video hookups) and digitized images 
(for application examples). Actual pic- 
tures of the board and its hookups would 
have been far more explanatory than the 
simplistic line drawings. 

The manual thoroughly covers the in- 
stallation procedures and software. It has 
a good reference section that deals with 
troubleshooting, changing jumpers, con- 


nectors (which novices will appreciate), 
and specifications. Also included is use- 
ful information for programming the 
board and pin assignments for the 
board’s 15-pin male connector for do-it- 
yourself cablers. Although the latter in- 
formation seems skimpy, Data Transla- 
tion says that it's sufficient for bypassing 
the expense of the EP205 cable harness. 
The manual is complete enough to get 
Started with, but those wishing to cus- 
tomize the hardware or software will 
probably require extra support. 

Data Translation provides a phone 
number (not toll-free) for technica] sup- 
port. We never had a problem getting a 
call through, and we were generally con- 
tent with the technical support we got. 

Although the manual provides infor- 
mation on programming the QuickCap- 
ture board, you'l] probably be forced 
down into assembly language at some 
point or another. For those who don't 
like to get down to such low levels of cod- 
ing, a nice shortcut is to build a Hyper- 
Card stack based on QuickCapture 
XCMDs, which kt HyperCard access 
external devices. Data Translation in- 
cludes a stack with the board. The stack 
serves as ап animated set of release notes 
with cutesy sounds, and it’s heavy on the 
marketing hype. 


A Good Image 

Initially, we found the QuickCapture 
board somewhat inconvenient to config- 
ure, but once it was installed, we had 
nary a problem with it. We would have 
preferred an casier means than jumpers 
for switching settings; in our case, 
though, this was no real problem, since 
our requirements didn't change while we 
were using the card. 

We were pleased with the QuickCap- 
ture application, although we think that 
most users will quickly want to graduate 
to a full-featured gray-scale ырен 
ing ‚ Overall, 
full-function gray-scale editing cian 
and an appropriate camera, QuickCap- 
ture makes a convenient and cost-effec- 
tive way 10 create and manipulate gray- 
scale images for graphic art, desktop 
publishing, or any other application thal 
might benefit from manipulation of 
black-and-white visual data. Ш 


Joe! West is the president of Palomar Soft- 
ware in Oceanside, California, and a 
regular contributor to BYTE. Dwight 
Newton is a graduate student at the Uni- 
versity of California, San Diego, and de- 
velops image-conversion software for 
Palomar. They can be reached оп BIX 
c/o "editors. " 


Two kinds of people buy the award-winning 
AST Premium* /286: those who live for today 
and those concemed about the future. 
People who live for today buy the AST 
Premium/286 because it's the hottest 286 on 
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the market. In fact, among its many distinctions 

is the "Best of '87" award given by PC Magazine. 

But for those who can't stop thinking about the 

demands of the next generation of applicati 

software, the AST Premium/286 represents 
different Security. 

Only the AST Premium/286 offers up to 16 
MB of zero wait-state RAM, using AST Advanced 
FASTRAM™ memory. Which is the kind of wide- 

open power you need to run 
memory-intensive Lotus* 
1-2-3* and dBASE* applica- 
tions today. 
Plus, you're all set to take 
advantage of 
written for MS* OS/2 from AST in the future. 
іп fact, in NSTL's latest independent О5/2 
system benchmarks, AST Ргетішт/286 
finished first. * 

And when you're ready for 386" CPU power, 
AST's proprietary FASTslot™ architecture pro- 
vides easy upgradeability. Simply plug in the 
AST Premium FASTboard/386* for true 32-bit, 
16 MHz power with high-speed 64Kb cache 
mernory. 

To find out more, visit your nearest AST au- 
thorized system dealer today, or call (714) 
863-0181 and ask for operator AA75. 
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Run Unix and DOS 
together on an 80386 


Jeff Holtzman 


nix and DOS: two operating 
systems, two cultures. Unix 
provides a secure multitask- 
ing environment, and DOS 
supports a number of applications that 
don’t run under Unix. Merge 386 from 
Locus Computing ($795 for two users) 
lets you use both simultaneously on an 
80386-based PC. Unlike some DOS/ 
Unix hybrids that place the two operating 
systems into separate bootable parti- 
tions, Merge 386 lets Unix and DOS 
share the same file system. The system 
boots under Unix and runs DOS as a Unix 
process. Unix- and DOS-hosted pro- 
grams сап run concurrently—for exam- 
ple, you can run Lotus 1-2-3 under DOS 
while compiling а program under Unix. 
Since multiple DOS processes can coex- 
ist, you can, al the same time, telecom- 
municate in a background DOS process. 
You can mix DOS and Unix commands 
on the command line of either environ- 
телі and in batch files and shell scripts. 
Merge 386 runs under Unix System V 
version 3 and requires an 80386-based 
PC with at least 2.5 megabytes of RAM, 
a 40- е hard disk drive, а 1.2- 
megabyte floppy disk drive, and an 
EGA, CGA, от MDA monitor. I installed 
Bel) Technologies’ Unix V.3 and Merge 
386 on a Dell System 300 with 3 mega- 
bytes of static RAM, two floppy disk 
drives, an 80287 coprocessor, and a 40- 
megabyte hard disk drive. 


Installing from 17 Floppy Disks 
You have to install Unix first, then 
Merge 386. The Unix installation is 
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Merge 396 


lengthy— Bell Technologies delivers the 


system on fourteen 1.2-megabyte floppy 
disks— but relatively painless. The more 


you know about Unix, the better; but any 
experienced DOS user should have little 
trouble getting a system up and running. 
Fine tuning takes longer, of course; you 
should allot at least 3 hours. 

First, you must boot a minimal Unix 
kernel from a floppy disk. That kernel 
transfers itself to the hard disk drive. 
Then you boot Unix from the hard disk 
drive and, assisted by a Unix shell pro- 
gram, you copy the contents of the 14 
disks to the hard disk drive. The shell 
program then prompts you for one or 
more user names and passwords and per- 
forms the necessary accounting for these 
users. Finally, it builds a complete Unix 
kernel. At this point, you can boot from 
the hard disk and command the entire 
Unix arsenal. 

Now you can install Merge 386. It's a 
similar —you copy an installa- 
tion script from a floppy disk and run it. 
It prompts you for the three Merge 386 

disks, copies their contents to the 
hard disk, and creates a new Unix kernel 
containing the Merge 386 extensions. 
(The program saves the old Unix kernel 
50 that you can boot the vanilla Unix.) 
Finally, you boot once again to activate 
the hybrid Unix/DOS system. 


The Two-Headed Beast 
The system boots Unix, so you have to 
type your user name and password to log 
on. Most of the standard Unix tools are at 
hand, including ed, vi, grep, chmod, 1n 
pr, and 18. Notable exceptions Ea 
the text-formatting tools troff and 
nroff, which Bell Technologies markets 
separately as part of the Documenter's 
Workbench, and man, the gateway to 
Unix's on-line documentation, which 
has been replaced by a friendlier but less 
informative menu-driven help facility. 
Locus has done much to ease the tran- 
sition for DOS users. Many DOS com- 
mands work at the Unix command line. 


For example, to get a list of the files in 
the current directory, you can type either 
1s or dir. There is, however, a percepti- 
ble delay when you issue the dir com- 
mand under Unix, since Unix has to 
create a transient DOS process to execute 
it. So 1s runs much faster than dir under 
Unix. You can also run many common 
Unix commands from the DOS com- 
mand line. Again, the native version of 
the command runs faster than the foreign 
one, so that, under DOS, dir is faster 
than 18. 

To start a DOS session, you simply 
type dos at the Unix command line. 
Unix creates a process that emulates a 
640K-byte DOS machine. The DOS 
chkdsk command doesn't work, but I 
was able to use a Windows utility to 
check the available memory; 555K bytes 
were free. You can vary the amount of 
memory allocated to DOS in several 
ways. The doa command takes an argu- 
ment that specifies bow much memory 
DOS can use, so, to create а 3B4K-byte 
DOS environment, you can type dos 
+2384. You can also use the Merge 386 
dosadmin facility to alter the size of the 
DOS environment and to specify the 
amount of memory allotted to individual 
DOS applications. 

When you start a DOS session, you're 
logged into drive C. This isn't а physical 
partition, but rather a Unix file simulat- 
ing a partition; it grows and shrinks as 
you create and delete files. The root of 
drive C is identical to the Unix root, and 
all files and directories are visible under 
both operating systems. Your privileges 
as a Unix user determine how you can 
access those files under Unix or DOS. 
You can cat or type /eto/passwd, for 
example, but you can’t change the file 
unless you've logged оп 10 Unix as the 
superuser. 

Drive D is a subset of drive С, The 
root of D is your home directory—for ёх- 
ample. /usr/jeff. Often, it's more conve- 
nient to log on to drive D and work there. 

continued 
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Merge 386 version 1.0 


Combined Unix/DOS environment 


(213) 670-5500 


Format 
Unix: 14 1.2-magabyte 51-inch floppy 
disks: Merge 386: 3 1.2-megabyte disks 


Language 
C 


Hardware Needed 

An 80386-based computer with 2.5 
magabytes of (preferably 32-bit) memory; 
а 40-megabyte hard disk drive; a 1.2- 
megabyte floppy disk drive: EGA, CGA. 
or MDA monitor 


Software Needed 
None (Unix V.3 and DOS 3.21 supplied) 


Documentation 

£50-page Merga 385 User's Manual 
7§-page Marge 386 System 
Adminstrator’ s Manual 

Price 

For 1 or 2 users without Unie: $695 

For 1 of 2 users with nax: $795 

For unlimited users without Unix: $1195 
For unlimited users with Unix: $1595 


Inquiry 902. 


If you type cd | while logged on to drive 
C, you'll end up at the Unix root, which 
is probably not what you want. The same 

on drive D takes you to your 
home directory. Applications that expect 
files to be in or below the root directory 
(in the DOS sense) are easier to manage 
on drive D. 

И you created a physical DOS partition 
during the Unix installation, Merge 386 
maps drive E to it. You don't need a phys- 
adc esi sioe КО. le Nal rge 386, 
since the s Unix/DOS file system 
lives in the primary Unix partition. 
There are two reasons you might want 
one. First, it allows you to install copy- 
protected DOS applications that | 
direct access to а DOS-formatted hard 
disk. Second, it gives you the option of 
booting raw DOS, though you'd have to 
изе fdisk to make the DOS partition 
bootable. 

] did ask for a DOS partition during 
the Unix installation, but the mapping of 
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drive E to the DOS partition didn't work: 
[ couldn't get access to it under Unix. 
After some experimentation, ] was able 
to attach drive B explicitly to the file 
jdev/dsk/dos (the Unix name for the 
physical partition); I even installed Lotus 
1-2-3 on drive B and ran it from there. T 
reinstalled the Merge 386 software sev- 
eral times—and even obtained and in- 
stalled a new version from Locus—but 
never got drive E to work as advertised. 
Locus' technical-support representative 
was puzzled—apparenily, many Merge 
386 users are happily accessing their E 
drives—and is investigating the problem. 


Multitasking on the 80386 

Merge 386 exploits the memory- 

and virtual-mode capabilities of the 
80386 microprocessor to let you boot and 
run muitiple independent DOS 
simultaneously using the normal Unix 
syntax. For example, to start a back- 
ground DOS process in which GW- 
BASIC interprets DATA. BAS, you'd type 
gwhasic data.bas&. The ampersand 
tells Unix to spawn a background DOS 
process, run the program in it, and 
return contro! to the command line. You 
can also start background DOS pro- 
cesses from DOS or Unix by means of 
the newdos command. 

You use Ctrl-Alt-SYSRQ to cycle 
among processes; Merge 386 switches 
contexts instantaneously. It's like the 
OS/2 program selector, but O8/2 sup- 
ports just one DOS process, whereas 
Merge 386 handles many. And, of 
course, О5/2 doesn'i support multiple 
users. If you do configure Merge 386 as a 
multiuser system, however, the type of 
each user's terminal determines which 
programs that user can run and how the 
user can multitask those programs. 
Memory-mapped terminals (e.g., EGA, 
CGA, or МПА) work best: you can run 
multiple display-oriented programs (pro- 
p that write directly to video 

AM), each can have its own screen, 
and you can switch between screens. You 
can connect standard ASCII] terminals to 
the Merge 386 system as well, but they 
zia bir useful: They can't display bit- 

ррей graph ics, and they are unable to 
"n eens E epe programs in the 


Mixing DOS and Unix Commands 

We've seen that you can run many of the 
standard Unix and DOS programs from 
either command Jine. Merge 386 accom- 
plishes this by means of two techniques. 
In the case of a DOS command that is ex- 
ternal to COMMAND.COM, like tree, 
the Merpe 386 installation program links 


TREE.EXE to a file called simply 
TREE. You can accomplish the same 
thing yourself with the Unix tools 1n and 
chmod. For example, suppose you com- 
pile FOO.C under DOS to create 
FOO.EXE. When you type foo under 
DOS, the program runs, but when you 
type foo under Unix, the system reports 
that it can't find the file. You need to 
create an alternate directory entry (1п 
foo.exe foo), enable its execute privi- 
lege (chmod «x foo), and either add 
FOO's directory to the Unix search path 
or move FOO to a directory that's al- 
ready on that path (e.g., mv foo /bin). 
Now you can run foo from the Unix 
command line, too, though it's slower 
since Unix has to create à DOS shell in 
which to run it. 

There's a different mechanism for 
running Unix commands from DOS. 
The Merge 386 on utility takes the name 
of a DOS command and sends it to Unix 
to be sed. For example, to run the 
Unix program cal, which isn't one of the 
standard commands that Merge 386 
mákes available under DOS, you can 
type on unix cal. There's process over- 
head here, too; cal runs faster under its 
native Unix than it does by way of on. 
You can establish a direct link from DOS 
to a Unix tool by creating a new copy of 
ОМ.ЕХЕ, which lives in the DOS bin. 
For example, under DOS, you can issue 
the command copy \usr\dbin\on.exe| 
usr\dbin\cal.exe, and thereafter, you 
can run са1 from DOS by simply typing 
in its name. The standard Unix com- 
mands that run directly from DOS are 
implemented this way; they live in the 
DOS bin and are copies of ON.EXE. Ар- 
parently, the on utility can feed its own 
name to a Unix process that runs the tool 
corresponding to that name. 

Stream-oriented programs can com- 
municate with one another through 
pipes, no matter which operating sys- 
tem runs them. For example, you can 
pipe the output of dir to vc (the Unix 
tool that counts lines, words, and charac- 
ters) by typing dir | wc; this Works under 
both DOS and Unix. Merge 386 handles 
conversions between Unix-style files 
(line-feed only) and DOS-style files 
(e.g., carriage-return and line-feed) 
automatically. The tools that perform 
these conversions—dos2unix and unir- 
2dos—are available in both environ- 
ments, and you can use them explicitly if 
you need to. 

In general, you can print text files 
from either Unix or DOS, using each op- 
erating system's usual facilities (pr 
under Unix, print under DOS). Unix 

continued 
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Here's а portable computer that's а 
тие IBM® PC compatible. With а ге- 
movable rechargeable ba pack 
built in, che Tandy 1400 LT is perfect 
for people on the go—like busy execu- 
tives, sales personnel and journalists. 
Or use it like a deskrop computer. 


The Tandy 1400 LT features a high- 
resolution backlír liquid crystal dis- 
play. The 80-character by 25-line 
resolution gives you the same quality 
of display as a full-sized monitor. And 
it's remarkably clear, thanks to the 
latest in "supertwist" LCD technology. 


Tandy Computers: Because there is no better value." ЭА 


„1 
т TET "x EXPE 
kn 


ЕТІНЕ 


ics || 


The 8088-equivalent microproces- 
sor has а 7.16 MHz clock speed (vs. 
4.77 MHz for most other РО» 
compatible portables}, Standard 
equipment includes two 720K 31А” 
built-in disk drives and 768K RAM— 
ample memory to run today's power- 


ful MS-DOS based programs. 


The Tandy 1400 LT also includes a 
parallel printer adapter, RGBI and 
composite monitor outputs, a real- 
time clock and an RS-232C serial 
interface. You even get MS-DOS 3.2 
and GW-BASIC. 


The affordable 
MS-DOS* based 
portable 
computer. 


Corne to your local Radio Shack 
and see the Tandy 1400 LT. 
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‘Youll never have to wait for 


Microsoft just elimmated a 3000-pound headache for main- 
frame p With Microsaft* COBOL Optimizing 
Compiler 3.0. 

Now instead of endlessly waiting for mainframe time, you can 
bring your COBOL programs right down to the PC on your 
desk. Suddenly you've got ee 
wea si qe snipes 

Youvegot full MS* OS/2 support to let you break the640K 


memory 

You've got fast execution because Microsoft COBOL is now a 
native code compiler. 

You've got a rich development environment thanks to the 
Microsoft COBOL Animator source level debugger, Microsoft 
Editor and other powerful utilibes. 


One final assurance. Because Microsoft COBOL 3.0 is now 
mainframe COBOL compatible, you'll enjoy a seamless flow of 
source code between mainframe and PC environments. 

Feel free to also enjoy the — 

Desert cohen, Топай ew 

us at 800-541-1261 for more 
information and the dealer 
nearest vou. 

The mainframe wait is over 
with Microsoft COBOL 3.0. Ар- 
pearing soon an a PC near you. 


Microsoft 


© 1088 Miert Corporation. Mierna, the Micrsefi bop, М5 and MS-DOS arr терті tradamar hs of Mioa Corporation. Microugt COBOL Optimizing Compiler versam 3 (ic ыла оя СОВДІ./2 fam Micm Focas. 


Microsoft COBOL 
Optimizing Compiler 


Version 3.0 for 
MS OS/2 and MS-DOS’ 


Complete COBOL Solution 
for Application Maintenance 
and Development on the PC. 
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Powerful 
COBOL Development 
Environment 
* Animator source level debugger. 
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race execution, backtracking, 
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periodic breakpoints. 
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Nested programs 


Native Code compiler 
with fast execution. 
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handles spooling more efficiently than 
DOS does, but you can't use pr lo print 
from a physical DOS device (e.g., a DOS 
floppy disk). The Unix spooler does han- 
dle the Print Screen function. 


Curbouser and Curiouser 

Confusion inevitably arises in a complex 
hybrid system like Merge 386. Unix and 
DOS use different symbols to separate 
the directories on a search path (colon 
versus semicolon), to separate the ele- 
ments of a file specification (slash versus 
backslash}, and to signal argumenis to 
commamis (hyphen versus slash). Under 
Unix, for example, you can type dir 10 
get a list of files, bot you can't type dir 
[м to get a wide list—you have to type 
dir -w. All these commands will work: 


$ сору /tast/foo / test har 
$ cp /test/foo [test bar 
С>сору | teat foo teat bar 
С>ер | teat foo {test bar 


But none of these will: 


$ copy \test|foo | teat bar 
$ cp \ testi foo \testibar 
C>oopy /test/foo /test/bar 
Coop /teat/ foo jtest/ bar 


Since Unix allows longer filenames 
than DOS does and also allows file- 
names that contain characters that are il- 
legal under DOS, Merge 386 sometimes 
needs 10 alter filenames to make them 
acceptable 10 DOS. If you run 1s at the 
root, you'll see the standard Unix direc- 
tory lost+found; dir displays the same 
directory as LOST. F'D. In general, 
Unix maps characters that DOS can't 
handle, such as +, to the underscore. 

Of course, a number of commands 
work differently. Typing ed under DOS 
with no parameters displays the current 


directory, but under Unix, it changes you 
to the root directory; the Unix command 


to display the current directory is pwd. 
The find command in DOS searches a 
file for a text string, but in Unix, it 
searches the disk for a file. More serious 
is the fact that wild cards expand difter- 
ently, А legal DOS operation like 


copy %,% (иегі bin 


won't work from the Unix command 
line; instead you must type 


$ copy "*.* usr bin" 
or precede the asterisks with backslashes: 


$ copy V6.1 * Vusribin 


DOS Applications 

I tested a variety of DOS applications; 
most of the applications ran happily. Ї 
was able to log on to BIX using Procomm 
2.4.2 with a Hayes 2400-bit-per-second 
internal modem. WordStar 5.0 worked 
fine, as did Lotus 1-2-3 version 2.1. 
There were some problems when I tried 
10 transfer files to the system. DeskLink 
2.21 repeatedly hung. I had better luck 
with PC Hooker 1.4—it didn’t work al 
115 kilobits per second, but it did fairly 
well at 56 khps. 

I alsa had some trouble getting a 
Microsoft Serial Mouse to work, bul 1 
eventually figured out the proper proce- 
dure. ]t turns ош that Merge 386 runs 
DOS al an interrupt rate of about 1 per 
second, not at the standard DOS rate of 
about 18.2 per second. The Merge 386 
command merge set Pastel on will in- 
crease the interrupt rate to the DOS stan- 
dard. Since you can't change the inter- 
rupi rate until after you've booted DOS, 
] still couldn't get MOUSE. SYS to work 
correctly, but T was able to use the alter- 
nate scheme—running MOUSE.COM 
explicitly —to get the mouse lo respond. 

Once I'd gotten the mouse working, I 
гей using AutoSketch Enhanced 1.0, г 
CAD program. In standard EGA mode, 
the program's performance was atro- 
cious, (Mouse sensitivity was also much 
lower than usual.) I'm accustomed to 
seeing the program fill areas instanta- 
neously. Under Merge 386, I could al- 
most see individual pixels change color. 

To compensate for this poor graphics 
performance, Merge 386 provides a spe- 
cial fast EGA driver that increases per- 
formance to an acceptable level, but it 
precludes switching from the screen 
while that session is running. You can 
switch from the screen in standard EGA 
mode, but the task is suspended; CGA 
and monochrome screen groups do run in 
the background. To verify that, [ ran 
AutoSkeich in CGA mode and asked it to 
regenerate a drawing in the background 
while I ran Unix tools in the foreground. 
It does the job, but I wouldn't want to use 
CGA mode for serious graphics work. 


Benchmarks for Multitasking DOS 
[ used the BYTE CPU benchmarks to 
evaluate the performance of Merge 386 
аз а single-user system running one or 
more DOS processes. Table | presents 
the results. The first row of numbers es- 
tablishes the baseline—the times under 
raw DOS, before I installed Merge 386. 
The remaining groups of rows illustrate 
the performance of Merge 386 under 
varying conditions. The second group 
cominued 
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Table 1: /n single-DOS-task mode, Merge 386 ran some tests faster than pure 
DOS. АЙ times are in seconds. 


| Matrix Move byte Move word Move word Sieve Sort 
| odd ever 
DOS 4.1 25.5 31.3 12.5 25.7 28.3 
Merge 1:1 3.3 24.4 30.4 12.6 24,7 27.7 
Мегде 1:1” 42 26.0 32.5 13.1 26.6 29 5 
Merge 1:2" 5.6 49.7 61.6 247 507 547 
| Merge 2:2 82 49.4 61.3 24.7 50.7 56.1 
Marge 1:34" 14.5 75.1 92.6 37.6 76.8 82.9 
Мегде 2:3 13.6 74.8 93.2 37.9 77,1 85.5 
| Marga 3:3 11.9 74.8 92.6 37.9 77.1 85.5 
| * FASTCLK оп 


compares the performance of a single 
DOS process (with Unix idling) running 
at the default Merge 386 interrupt rate 
and at the faster rate obtained when you 
enable FASTCLK. Interestingly, when 
you use the default interrupt rate, some 
of the tesis run faster under Merge 386 
than under DOS. When FASTCLK is on 
and Merge 386 is emulating the DOS in- 
terrupt rate, the tests are a little slower 
than under pure DXOS. Under Merge 386, 
the faster interrupt rate slows the system 
by from 2 percent to 8 percent. 

The third group shows the results for 
two concurrent DOS processes, cach 
running a copy of each of the bench- 
marks; again, Unix was idling ai the 
time. And the fourth group repeats thal 
experiment for three DOS processes. 
Two points are worthy of note. First, the 
two- and three-process numbers are very 
close to integer multiples of the single- 
process times; іле penalty for multitask- 
ing is relatively small. Second, Unix 
gives foreground and background tasks 
nearly equal priority, in contrast to 
OS/2, which (by default) strongly prefers 
the foreground task. So, under Merge 
386, you should expect response time to 
degrade as a linear function of the num- 
ber of processes you're running. 


Who Needs It? 
This product isn't for a casual DOS user 
who's curious about Unix. A two-user 
license costs $795, and you need an 
80386-based machine with at least a 40- 
megabyte hard disk drive to do any seri- 
ous work. Nor is it for a DOS-only user 
looking for a good 80386 control pro- 
gram. Products like V M/386 and DESQ- 
view do the job much more cheaply. 
Merge 386 is really for dedicated Unix 
users and software developers who work 


mostly under Unix but would like to use 
DOS software in the Unix environment, 
or who need to port software between the 
two environments—for example, a tele- 
communications specialist who requires 
access to the Unix uucp facilities and 
also to DOS communications packages. 
In that context, I doubt that Unix's multi- 
user capability would come into play; it's 
more likely that the 80386 running 
Merge 386 would function as a single- 
user machine possibly communicating 
with larger Unix machines and DOS-ori- 
ented LANs. 

Merge 386 could also function as a 
multiuser system. А systems integrator 
might use this product to create a multi- 
user DOS environment in which a group 
of users would share the use of a database 
package. Users accustomed to dedicated 
PCs would likely perceive slower re- 
sponse time, but the system administra- 
tor would be happier since Unix would 
provide uniform backup and security 
procedures. 

I had a few problems with Merge 386. 
I couldn't access the physical DOS parti- 
tion, timing-sensitive DOS communka- 
tions programs were baiky, and the 
mixed syntax was confusing. Overall, 
though, the system performed as adver- 
tised. It's not likely to convert legions of 
DOS users to Unix, but for those who 
need the capabilities of both operating 
systems and want them in a single box, 
Merge provides as good a compromise as 
we're likely to get. @ 


Jeff Holtzman owns Publishing Con- 
cepts, a firm thar specializes іл evalua- 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached on BIX c/o "editors. " 


The shortest distance 


System design 


between two points. 
Pro-C. 


e 
Finished application 


The C source code applications generator. 


At last, the distance between system design and final 
application is shorter than ever before. Pro-C maximizes 
your productivity by creating commercial applications 
in C source code. 


Pro-C quickly generates well-structured, -commented 
C code the way you would write it. This allows you to 
concentrate on systems vec instead of wasting time 

y rewriting code. Plus, Pro-C can also be used 
as a powerful prototyping tool that readily converts 
system design into clean, professional code. 


to use Pro-C is simple: Menus guide you through 
every step, and context sensitive help is always avall- 
able. Pro-C quickly generates source code for screen pro- 
grams, reports, menus, and multi-file updates, as well as 
concise system documentation and context-sensitive help. 


PC Tech Journal applauded the power of Pro-C in а 
recent review: "Тһе generated C code is excellent, includ- 
ing many comments and the type of functional organi- 
zation that a good programmer would choose. , . Pro-C 
excels at what it was designed for.” 
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Pro-C is the only source code generator that runs under 
the MS-DOS? QNX? XENIX" and UNIX" operating 
systems. Unlike most 4GL's, Pro-C doesn't require a run 
time environment—increasing performance without 


royalty fees. 


For added flexibility, а separate product, Pro-C 
Workbench? provides the C source code for over 60 
Pro-C library routines that can be modified to your 
requirements. 


Pro-C code is mized for a variety of compilers, includ- 
ing Microsoft" C V5.0 and later, Quick С V1.0, Turbo 
V1.0 and later, Lattice? C V3.2, and Zortech™ V2.05. 


Pro-C: Beyond programmer productivity tools 
Eliminate repetitive programming. Streamline application 
development. Achieve maximum productivity. 

Order Pro-C today. Call (800) 265-2682. 

For information on corporate purchases, call Chris 
Finnegan at (519) 745-2700. 
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ut development 


time 40-80% 


With a GSS Graphics Development Toolkit 


Need graphics in your DOS or 05/2 


applications? 


GSS* Graphics Development Toolkits for DOS and OS/2 
include more than 65 bitmap and vector graphics functions, 
numerous device drivers, and provide the first source code- 
compatible graphics path between DOS and 05/2! 


NEC PS, РЕ, POXL (топо) 3550 and 
7730 рено 


Anadex 9301A реч 
АТАТ 478 & 479 printers 


Prefer IBM-endorsed software tools? 


GSS created IBM's Graphics Development Toolkits. Now 
you can get those tools, with more device drivers, direct 
from GSS! 

Tired of writing device drivers? 

Depending on how many devices you support, you can cut 
your development time by 40-80% because we wrote the 


graphics functions and device drivers you need. We already 
support dozens of devices in OS/2 and over 250 in DOS. 
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When it comes 

to programmer's text 
editors, Slick lives up 
to its name 


Матпіг Clement Shammas 


he investment іп Ome and effort 
to select and learn a new pro- 
gramming editor is a nontrivial 
exercise. Pro rs seem 10 
become very attached to specific text 
editors. А newly adopted text editor must 
offer many new features, such as a 
user interface and programmability. The 
latter covers many areas— macros, а 
command language, and reconfigurable 
keys, to name just a few. Slick, a $195 
programmer's text editor from Micro- 
Edge, offers just those features. 

Slick is aimed ai programmers in gen- 
eral and at Pascal and C programmers in 
particular. The name "Slick" perhaps 
reflects on some of the interesting fea- 
tures, such as the file manager, the Slick 
programming language, a rich set of 
editing commands, and several enhanced 
and smart text-editing capabilities. 

Dual Personality 
The distribution disks contain two ver- 
sions of Slick. The first works with DOS 


2.x or higher, while the second is for 
OS/2 and DOS 3.x or higher. Slick re- 
quires 820K bytes of hard disk space for 
the DOS version and 1080K bytes for the 
OS/2 version. In operation, the program 
requires 300K bytes of RAM. The pack- 
age also includes a grep utility and à 
Slick translator, both of which come in 
two versions similar to that of the Slick 
editor. I ran Slick using PC-DOS 3.1 and 
OS/2 version 1.0. 

The Slick editor comes on four 360K- 
byte floppy disks. The manual recom- 
rends that you install the editor оп your 
hard disk, although you can use two 
360K-byte floppy disks. I easily in- 
stalled Slick on a single 1.2-megabyte 
floppy disk and often copied the files to 
my 2-megabyte RAM drive to gain 
speed. The installation utilizes a batch 
file and is very straightforward. 

The power and versatility of Slick first 
becomes evident when you examine the 
options involved with invoking it. For ex- 
ample, you can specify a list of text files 
for editing; the list may be based on wiki- 
card filenames and/or a lineup of unam- 
biguous filenames. Alternately, you can 
invoke the command shell. This shell 
prompts you for the full name of the cur- 
rent directory and displays the DOS error 
code for the last operation. You can also 
invoke Slick to execute a command and 
then exit or let it remain resident. 

The Slick editor saves and updates its 
configuration in a "state" file. The de- 
fault state file is SLICK.STA, although 
you can save and load other state files. 
When you invoke Slick, you can specify 
а state file other than the default. Conse- 
quently, each class of editing job you 
perform can have its own state file that 
configures Slick accordingly. 

The default screen displays the edited 
filename (also called the buffer}, the 
edited text, the command line, the mes- 
sage line, and the function-key line. You 
can elect to display a buffer in an entire 
screen of use multiple windows in view- 
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Type — | 
Text-editing environment 


Company 
MicroEdge, Inc. 
P.O. Box 2367 
Fairfax, VA 22031 
(703) 378-4716 


Format 
Four 360K-byte 54-inch floppy disks 


Language 
С 


Hardware Required 

IBM PC, XT, АТ, PS/2s, or compatibles 
with 300K bytes of RAM, two 360K-byte 
floppy disk drives or one 1.2-megabyte 
floppy disk drive, and one hard disk drive 
(recommended) 


Software Required 
DOS 2.x or higher, or OS/2 


Documentation 
304-page Editor Reference Manual 


Price 
$185 


Inquiry 904. 


ing the same file. Slick also supports the 
editing of multiple files and permits you 
to have windows viewing multiple files. 


À Plethora of Commands 

Slick employs a 1 number of com- 
mands, many of which are not mapped 
onto a key. Consequently, the command 
line is frequently invoked, with either the 
Escape key or the Ctrl-A key combina- 
tion. Slick maintains a stack for the com- 
mand lines; this lets you swiftly and 
conveniently execute previous com- 
mands without retyping them. You can 
also edit the command lines and then 
execute them. You use the message line 
to display error messages or provide help 
messages regarding the typed com- 
mands. 

The Slick command line enables you 
to type many of the frequently used inter- 
nal DOS commands, such as CLS, 
COPY, PATH, DATE, TIME, RE- 
NAME, DEL, and so on. It also has its 
own DIR command, so to execute the 
DOS DIR command, you must type DOS 
DIR from the command line. To invoke a 
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copy of DOS, you type DOS. In addition, 
Slick passes апу commands it does not 
recognize to DOS. The successful exe- 
cution af a DOS command depends on 
the memory requirements to execute that 
particular command. 

Slick provides a one-line calculator 
that you can activate from its command 
line. The calculator handles numbers 
and operators, including logical and bit- 
wise operators. There are three versions 
of the math calculator: decimal, bexa- 
decimal, and octal. The decimal version 
handles integers and Floating-point num- 
bers, while the hexadecimal and octal 
versions handle integers only. Each ver- 
sion is able to process expressions con- 
taining decimal, hexadecimal, and octal 
numbers—the difference is that the re- 
sults are converted to the numeric base of 
the invoked calculator version. 

The default function-key menu line 
displays the action 1ask associated with 
each function key. Each key can obtain 
on-line help, save a file, edit a new file, 
edit the current configuration of Slick, 
move to the next buffer, undo line 
Changes, and display a context-sensitive 
mem. 

The on-line help is extensive and 
places help information into a buffer. 
The topics in question are available for 
you in the buffer list until you remove 
them explicitly. The list of general topics 
inthe initial menu window lacks a sorted 
order; until you get used to them, you 
have to do a lot of reading. I hope that fu- 
lure versions present these items in à 
more orderly fashion. Each topic causes 
another help menu to pop up, displaying 
the exact commands or functions. When 
you select a function or command, the 
screen puts the related help information 
into a new buffer. Items are selected 
using the light bar and cursor-control 
keys—you cannot directly jump to a se- 
lection by typing a hot-key letter. 


User Interface 

The keyboard layout, the ability to 
reconfigure the keyboard, and the ease 
of doing so are major factors in establish- 
ing a good interface between a program- 
mer and a text editor. This is Slick's 
weakest point. MicroEdge decided to 
implement its awn default configuration 
for the keyboard layout. So, regardless of 
where you are coming from, your fingers 
need to go back to boot camp. 

Slick lets you bind and unbind com- 
mands to keys in two ways. First, you can 
perform the command binding from the 
command line. The message line pro- 
vides context-sensitive guidance and dis- 
plays any related error messages. You are 


limited in that you can bind a command 
only to a single keystroke, with or with- 
out Shift, Control, or Alt-key combina- 
tions. The second method of binding 
commands to keys involves the Slick lan- 
guage and enables you to assign multiple 
keystrokes to a single command. 

You can prompt Slick to display the list 
of default keystroke assignments. If you 
alter the keyboard layout, the above in- 
formation becomes of little use. Alterna- 
tively, you may inquire about the func- 
tion of a specific keystroke. Slick reacts 
in an interesting way: It displays a de- 
scription of what that key does and lists 
any other keystrokes that perform the 
same function. Slick dynamically up- 
dates the list of keystrokes to reflect any 
changes made. 

Slick supports three types of block op- 
erations: line-based, character-based, 
and screen blocks. The line-based blocks 
span entire lines. The character-based 
blocks mark all the text between two 
characters. The screen-based blocks en- 
able you to mark screen characters by 
row or column, or by defining an area. 

Standard text-block operations, typi- 
cal of any text editor, are supported; 
plus, Slick throws in a few new zingers. 
For example, you can swiftly move a 
block to the left or to the right and effort- 
lessly adjust its indentation; alter the case 
of the text in a block; overlay marked 
text; reformat marked text; sort marked 
text; and quickly fill a block with a single 
character. For example, І can mark a 
row-wise screen block and fill it with 
comment characters. I found these fea- 
tures to be very useful and truly time- 


saving. 

Slick's search-and-replace capabilities 
include the ability to use regular expres- 
sions. Such string expressions enable you 
to, for example, search for text using 
wild-card characters. Slick supports reg- 
ular expressions containing character 
ranges, subexpressions, ORed expres- 
sions, and reversed matching (i.e., the 
search fails if a match is found), to name 
just a few. In addition, Slick has prede- 
fined classes of character sets, such as al- 
phanumerics, blanks, alphabets, digits, 
hexadecimals, integers, floating points, 
filenames, directory paths, quote 
strings, C variables, and words. These 
arm Slick with à powerful regular ex- 
pression capability. The regular expres- 
sion search engine is also integrated with 
a grep utility that you can invoke from 
the Slick command line. 


Manipulating Files 
Slick's file manager is a versatile add-on 
feature. While not directly involved with 
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the heart of the text-editing process, the 
file manager provides you with a savvy 

of accessing and managing files. 
The DIR and LIST commands are used 
to invoke the file manager. Basically, 
these two commands are identical and 
are implemented with different default 
options. The general syntax for the DIR 
and LIST commands are as follows: DIR 
[FILESPEC | (—|-- OPTIONS]] and 
LIST [FILESPEC | [—|+ OPTIONS]. 
By default, DIR lists Fh file entries and 
the subdirectory names in the specified 
subdirectory path. By contrast, LIST 
leaves out (by default) the subdirectory 
names and includes the names of all 
matching files in the subtree of the speci- 
fied subdirectory path. А number of DIR 
and LIST options enable you to list hid- 
den, system, archive, and directory files. 
Other options enable you to turn the tree- 
file listing on or off (the default sets it off 
for DIR and on for LIST). 

The tree-file listing option makes the 
LIST command work like the Norton 
FINDFILE utility. This is a valuable file 
management tool for PC users, not to 
mention programmers. 

By default, the output of the DIR and 
LIST commands is sent to a separate buf- 
fer. Slick supports various options to 
select and deselect files. Using the 2 key 
and the 8 key, vou can select individual 
files and move the cursor down and up, 
respectively. This process is reversed 
vs Ail de doin i You activate 
pe Ше manager menu by pressing the 

1 

Whew a DIR or LIST buffer is dis- 
played, the F10 key selects the main 
menu for the file manager. The main op- 
tions let you back up, copy, select, de- 
lete, and edit files, as well as change file 
attributes, select or deselect files, and 
update or change the list of filenames. 

The copy option copies the selected 
files from the list into a target directory. 
While the original copies of the selected 
files may be located in different subdi- 
rectories, they end up in the same target 
subdirectory. The backup option copies 
the кебінді file and simultaneously 
creates the same кү тұла s Ma virg the 
target path; this option resembles the 
XCOPY command. The move option 
moves the selected files to a target sub- 
directory without duplicating the source 
subdirectories. The delete option works 
by erasing files from various subdirec- 
tories without deleting the subdirector- 
ies, even if they become empty. 

You сап use the LIST command to re- 
move from a directory files that were 

i loaded from a specific set of 
disks. The LIST command is first ap- 


plied to the source disks. Next, you edit 
the drive name and the path name to re- 
flect the drive and subdirectory name 
where the file purge takes place. Using 
the edited 1151 of filenames, you proceed 
to delete the undesired files. 

The file-attributes oplion enables you 
to toggle the hidden, system, read-only, 
and archive file attributes. This feature 
protects certain files by making them 
read-only or hidden files. 

Тһе file-selection option lets you ap- 


pend more files, unlist files, and read/ 
write a file list to disk. You can append 
more files by using one of two options 
that perform a DIR or LIST command. 
The unlist options enable you to unlist all 
the files (by file extension name), unlist 
the selected files, or search for particular 
filenames in the list. 

Slick permits you to manipulate file 
selection by providing you with a set of 
options. These options enable you to 

continued 
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Herb Schildt is the author that over 600,000 
programmers turn to for the word on languages. That's 
because ӛсімі” expertise in programming is 
unprecedented. And he is unsurpassed in C. In fact, out 
of the 21 books Herb's published, all 9 of his books on С 
are bestsellers. Find out why over 600,000 programmers 
can't be wrong. See C Writer, Herb Schildt. 


"Schildt s books offer first rate material” 
Computerworld 


"... Noted author and veteran C programmer . 
produce(s) the kind of book programmers like best ..." 
Philippe Kahn. President, Borland International, Inc. 
From the Foreword of Using Turbo C 
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select all files, unselect all files, reverse 
the selection, select by file extension 
name, select by file attribute, and selecti 
and deselect a block of marked files. The 
file manager options are translated into 
various forms of FOR-SELECT com- 
mands that appear on the command line. 


Slick Programming Language 
The Slick language was designed for 
batch programming and as a program ex- 
tension language. The language is in- 
fluenced by REXX, Modula-2, and C. 
String handling in the language resem- 
bles that in REXX, while Modula-2 in- 
fluences scoping and calling convention. 

Comments in the Slick language are 
handled in two ways. The first method 
inserts comments after a colon. The sec- 
ond method is patterned after REXX 
(and also C): The comment text is еп- 
closed in the /* and */ character pairs. 
The Slick language supports string con- 
stants that are enclosed in either single or 
double quotes (the same type of quote 
must be used throughout, though). 

Special characters, such аз the new 
line, carriage return, tab, formfeed, and 
Backspace are nted using the C- 
like syntax of "character." The 
батпе type of syntax is applied to other 
ASCH characters represented by their 
decimal or hexadecimal code numbers. 
Like REXX, Slick uses strings as the 
base type. Consequently, numbers are 
stored as string images. 

The Slick language supports the decla- 
ration of constants using a Modula-2-like 


Syntax: 


CONST MyName = "Namir Shammas” , 
MagazineName = ‘BYTE! 
CONST Volume, Number = 13 


Slick supports four types of variables: 
universal, global, buffer, and local. The 
first three types must be declared. All 
modules can access universal variables, 
and all routines within a module can ac- 
cess global variables. Buffer variables 
are accessed by any module—they differ 
from universal variables by the fact that 
each buffer created receives its own copy 
of the buffer variables. Examples of de- 
claring variables are shown below: 


UNIVERSAL 
Studios = ‘Hollywood’ 
GLOBAL 
menu string = "FisHelp "|| 
"F2sQuit "|| 
"F3sSave "|| 
"FA Read" 
BUFFER 
state_file = 0 


— Circle 204 оп Reader Service Card 


The Slick language does not implement 
or record structures like those 
found in REXX, Modula-2, and С. 

Slick supports arithmetic, relational, 
logical, and bit-wise operators. The 
arithmetic operators include the integer 
division, modulus, and power operators. 
The relational operators come in two 
sets. The first operator set (made up of 
шн, <>, >>, <<, >=>, and 
< = =) performs string comparisons, 
treating numbers as sirings. The second 


set (made up of =, >, <, >=, and 
« =) compares numbers as numbers and 
strings as strings. In both cases, this set 
of operators removes ing and 
trailing spaces before comparing the 
expressions. 

The Slick language supports the IF 
statement with THEN, ELSE, and 
ELSEIF clauses. No CASE statement is 
implemented. The program also sup- 
ports the WHILE, OPEN, and FOR 

continued 
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, Support America's colleges. Because 
college is more than a place people 
are preparing for their fatur. It's whem na 


is preparing м its Future. 

If our country’s going to get smarter, 
stronger—and more competitive— our co 
and universities simply must become a national 

riority: 
А t’s an investment we all share іп. Govern- 
ment. Private citizens. And the business commu- 
nity. After all, the future of American business 
on it. 

So help America prepare for the future with 
a — gift to the college of your choice—and 
you'll know your company has done its part. 
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loops. The WHILE loop comes in two 
SyrAaxes: 


WHILE (expression) DO 
¢statements> 
ENDWHI LE 


and 


DO WHILE (expression) 
«atstements? 
END 


The FOR loop has an optional BY clause 
10 alter the loop control variable by a 
value other Шап 1. The REX X-like DO 
loop is also supported and acts just like 
the FOR loop. 

Tbe Slick language enahles you to de- 
fine commands, procedures, keys, key 
tables, and macros. Commands are de- 
fined using the DEFC declaration, which 
takes a number of arguments. You can 
access the arguments with the use of the 
predefined ARG( function, which can 
fetch any argument by its index. Thus, 
ARG(1) returns the first parameter, 
ARG(2) returns the second, and so on. А 
RETURN statement returns an error 
code to a universal predefined variable 
called RC. 

Procedures are declared using ihe 
DEFPROC declaration. Appending the 
keyword GLOBAL after DEFPROC sig- 
nals that the urê 15 not universa! 
by default. The argument list of a proce- 
dure is enclosed in parentheses and may 
conlain up to [5 arguments. Parameters 
can be passed by reference using the VAR 
declaration. Like Slick commands, you 
can access procedure arguments by using 
the ARG functions. By default, param- 
сісте are passed by value. Procedures zé- 
turn values: If none are explicitly re- 
turned, a null string is the default result 
emitted by the procedure. Lixe C func- 
tions, the Slick procedures can be used as 
functions or procedures. А CALLed 
procedure causes rhe returned value іс be 
discarded. 

You can define keys and key tables by 
using the following syntax: 


DEF [pref 1x] [key-key] , kay [-key] 
к command 


The command bound to the DEFined key 
must be defined by DEFC. You define 
keyboard macros by using the DEF- 
MACRO command that binds a macro 
name to a sequence of key names. 

You use the Slick translator to compile 
the source code file into a p-code, which 
the Slick editor can execute. The transla- 
ior serves to catch errors in the source 
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code. You use the LOAD command to load 
в module into the editor. If the source 
code is not compiled or up-to-date, a 
make utility 15 automatically invoked. 1 
found that it is better to edit a Slick 
source code file using the editor, save the 
file, and then immediately load it. The 
make utility will be invoked, a message 
will identify any error, and the cursor 
will indicate the of location. 

Writing batch files using the Slick lan- 

guage you to use the DEFMAIN 
(which parallels the шаїл( ) function in 
С) and the DEFINIT primitives. The 
Slick batch file first executes DEFINIT 
procedures, then DEFMAIN. Slick 
batch files can have the .S and .CMD 
(for OS/2) file extensions. 


Variables and Strings 

Slick comes with a rich set of predefined 
variables and string-handling functions. 
The predefined variables enable you to 
query and set the state of the different 
variables to influence or fine-tune your 
defined commands, procedures, keys, 
and macros. The string- ing func- 
tions offer additional support text 


processing. 

For both the C and Pascal program- 
mer, Slick offers a special treat. It moni- 
tors what you type, looking for keywords 
related to loop and decision-making con- 
stucts. Whenever the editor detects such 
a keyword, Slick inserts a skeleton. place- 
holder for the construct that you type. 
For example, while you're editing a Pas- 
cal file (with the extension PAS), typing 
FOR and a space causes the following 10 


appear: 


FOR := TO DO BEGIN 
END; 


You simply enter your variables in the ap- 
propriate locations. 

Since the source code for the Pascal 
and C language support modules are pro- 
vided, you can alter the inserted 
holders. While testing Slick, I did just 
that for the Pascal language support 
module. First, I made Slick display the 
Pascal keywords in uppercase rather than 
іп lowercase (the default setting). Sec- 
ond, I expanded the IF statement to in- 
clude a BEGIN-END block after the 
THEN clause and added an ELSE clause 
with its own BEGIN-END block. Editing 
the language module was easy since Slick 
employs verbose commands, functions, 
and variables. 


Powerful Alternative 
Slick is a sophisticated text-editing envi- 
ronment for programmers. This initial 


release can benefit from improved orga- 
nization in the on-line help, easier key- 
board customization, and a more detailed 
manual that is written for users, not just 
for programmers. 

On the positive side, Slick combines 
an editor with a programmable file 
manager and a batch processor. The 
gram's numerous combination of fea- 
tures ranges from interesting to impres- 
sive. If you are really tired of the 
limitations of your current text editor, 


Slick is worth considering. Even if you 
are not about to abandon your current 
editor, I still recommend Slick as ап 
alternative text editor. И can make dif- 
ficult editing tasks much faster and 
casier. M 


Namir Clement Shammas is a columnist 


for several computer magazines and a 
freelance writer living іп Glen Allen, 
Virginia. Не сал be reached on ВЇХ as 
"nshammas. ” 


2.Get this free. 


For a limited time, bury or lease an АТАТ 
6386 WorkGroup System and we'll give you 
a terminal and all the exiras you need to 
hook up a second user free. 

А free terminal can do more for your 
business than vou might think When two 
people share software and data they can 
solve twice as many problems. And by dou- 
bling employee access to software, data, 
laser printers, and other resources, you can 
double the usefulness of your investment 
Whether your business needs to calculate 
spreadsheets, write reports, analyze 
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databases, or use any of hundreds of other 
applications, the 6386 WGS makes perfect 

By unleashing 80386 power to 3 second 
user, the АТАТ 6386 WGS gives nvice as many 
people the option to run applications writ- 
ten for MS-DOS! UNIX* Sysem V, ос ХЕМІХ: 
Plus its XT and AT? compatible. 

For more information on how your busi- 
offer, contact your participating АТАТ Autho- 
rized Reseller, your local АТаТ Account 
Executive, or call | 800 2471212, ex. 930, 
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Sharing Information 


Whatever your industry, your computers 


need to share information with your 
mainframe. Or, they need to exchange 
data with other computers. in either 
case, you need à total communications 
solution. You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEO! 
CLEO software products allow your 
computer to communicate with mini- 
computers and mainframes, and to 
emulate their workstations. Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide are 
running on al major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


Complete 

Software/Hardware Package 

Every CLEO package contains all the 
software and hardware accessories 
you'll need. Your selected CLEO SNA, 
BSC, or Coax software is packaged with 
1) ап internal modem card for dial-up 
applications, or 2) an interface card and 


cable for use with your existing modem, 


or 3) a Coax card for loca] connectivity. 
There's no waiting for non-CLEO 


add-ons. And, you get prompt, single- 


Package prices 

range from $795.00 ! 

for most stand-alone pid up to 
$1,995.00 for the 32-user SNA gateway. 


Call us today to discuss 
your application. 


CLEO Software 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 

FAX 815/397-6535 


Headquarters: 

USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sabes cod Disuribution: 
Benelux: 31 (0) 33-94 8888 
Carada, Fast; 800/361-4184 
Canada, West: 800/361-1200 
Canada, Monreal: 914/737- 3631 
Colombia, SA.: 12172266 
Denmark. 02 94 Bi 19 
England: (0993) 776543 
France: 146861136 

Italy; (0331) 634 562 
Мезіса City; 596-5539 
Sweden: 468311780 
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Agenda takes a 
flexible approach to 
database construction 


Lamont Wood 
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ГМ, atabases are powerful tools, 
Ё but real-world information 

J can't always be shoe-horned 
ыш” into the precise data formats 
required by most database programs. 
With that idea in mind, Lotus Develop- 
ment has developed an alternative. Agen- 
da is а $395 information manager that at- 
tempts to organize desktop notes on your 


on an JBM PC, XT, AT, PS/2, or com- 
patible with 512K bytes of RAM, DOS 
2. Û or higher, and a hard disk drive. Iran 
it on а 16-MHz 80386-based AT clone 
with 640K bytes of RAM, a 40-megabyte 
hard disk drive, and one floppy disk 
drive. 

When you first run Agenda, you see а 
title screen, where you can enter a name 
and brief description o£ the database you 
want to create. You then see a screen with 
а control-panel status line across the top, 
a list of function-key names across the 
bottom, and a blank work area in be- 


tween. Pressing F10 replaces the status 
line with Agenda's main menu. Before 
you can start building a database, how- 
ever, you'll have to master a new set of 


concepts and terminology. 


Getting the Idea 

To understand what Agenda does, sup- 
pose you find yourself jotting down the 
following thought: Call Jones hy this Fri- 
day—tell him Smith says to finish the 
evaluation by the end of the month so 
purchasing procedures can begin on 
time. If you had to categorize this 
thought, it might go under алу number of 
headings, including "Jones," "calls I 
should make," "Smith," "things to do 
by Friday," "the evaluation," "this 
month's projects," "complaints from the 
purchasing department," and so on. 

Of course, there's no need to catego- 
гіге this memo unless you've been jot- 
üng down more observations than vou 
can track. But if you do have a lot of 
memos, you might want to sort them to 
get a list of everyone you need to call by 
Friday. Each memo to yourself would, in 
Agenda's parlance, be an izem, the basic 
information element in an Agenda data- 
base. [f you flipped the scrap of paper 
over and wrote Jones's phone number or 
other supportive information on fhe 

k, that secondary text would be a 
note. 

Іп Agenda, items can be 350 charac- 
ters long. Notes can be up to 10K bytes 
long. Notes are always associated with 
the item they're attached to, but they 
aren't treated as part of the database. In 
fact, a note can reside in an external text 
file. You enter items by pressing the In- 
sert key, and you can attach a note to an 
item by highlighting it with the cursor 
and pressing the F5 key. A musical note 
symbol precedes each item that has an at- 
tached note. 

All items appear under a category 
name, Initially, all the items you enter 
appear as indented, bulleted items under 

continued 
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1.0 


Type 
Information manager 


Company 

Lotus Development 

55 Cambridge Pkwy, 
Cambridge, MA 02142 
(617) 577-8500 


Format 
Fiva 5%-inch floppy disks and two 
3Ve-nch floppy disks 


Language 
C 


Hardware Needed 

IBM PC, XT, AT, PS/2, or compatible 
with $12K bytes of RAM, DOS 2.0 or 
higher, а hard disk drive, and one 
floppy disk drive 


Documentation 
430-page Users Guide, 98-page 


Tutorial, 32-page Sample Applications 
Manual, 50-page Definition Files 


Price 
$395 


Inquiry 903. 


the initial category Untitled. You can edit 
this section head to put all the items that 
you have entered under one category, or 
you can create a new category, such as 
Purchasing. Once you update the data- 
base by selecting Utility and Execute 
from the main menu, Agenda automati- 
cally scans the text of all items and as- 
signs those containing the word "pur- 
chasing" to the new category. Some 
items will then belong to both the Pur- 
chasing and the Untitled 

A category heading and its list of items 
is called a section. A screen of informa- 
tion, which may contain several interre- 
lated sections, is called a view. A data- 
base of items, categories, and view 
definitions can be about 3.5 megabytes in 
size, of which about 200K bytes can re- 
side in memory. 


Ca 

If Agenda could only list items that con- 
tain а specific text string, you could save 
your money and get by with the DOS 
Find command. But Agenda's real 
power lies in its Category Manager. At 
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any time, you can po to this screen to 
add, delete, or rearrange the list of cate- 
gories and relationships that Agenda uses 
to sort items. 

The Category Manager looks like a list 
of outline headings, with indented child- 
category headings subordinate to nonin- 
dented parent headings. For instance, 
you might set up a parent category called 
People. Indented below it, you could 
write a list of the people you interact 
with—Smith, Jones, and so on. You 
could then return to the initial view 
screen and instruct Agenda to sort the 
items in the People category and Ve 
the database to reflect this 
you could create a new view, dem. 
Staff. From the pop-up menu, you would 
select People as the category and indicate 
that chikl categories should be displayed. 

In the Staff view, you'd see sections 
headed by each child category for People 
(і.е., each name). Under each name 
would be all the items associated with 
that category. Items containing two 
names would appear in two sections (see 
the photo). [n conventional database 
terms, you would sort a file on the basis 
of fields that you defined after the fact. 
You could redefine, expand, and edit the 
fields at any time. 

Suppose that you don't want to bother 
reading the items to see what you're sup- 
posed to do with Smith, Jones, and so on. 
You could go to the Category Manager 
screen and set up a parent category called 
Action, with the child categories Meet 
and Call. You could then go back to the 
staff view and add a cotumn called Ac- 
tion. When you update the database, the 
new column wil] contain the words Meet 
or Call, or it wit] be blank, depending on 
what words appear in each item. For 
blank items, you must enter Call ar Meet 
in the Action column manually. One ро- 
tential problem with this automatic up- 
dating feature is that some words can 
have more than one meaning and might 
be falsely associated with a category; for 
example, the word "purchasing" could 
be used as а verb or could be a depart- 
ment name. [n that case, you must unas- 
sign the item manually. 

Agenda also lets you filter views or 
categories to show, for example, only 
those items thet occur this week, or only 
those that pertain to a particular subject. 
You might include only those items that 
mention the evaluation, or purchasing. 
Or you could specify only those items 
that did not contain either subject. 

Another interesting feature is the abil- 
ity to designate some items as prerequi- 
site and others as dependent. For exam- 
ple, you may not be able to meet with Joe 


until after Bob gives you the report re- 
sults. Once item relationships are de- 
fined, you can set Agenda to display only 
prerequisite items. Dependent items then 
appear automatically when prerequisite 
items are done. 

Category definitions can be quite com- 
plex. You can equate a list of words so 
thet, for example, items containing the 
words “meeting,” "seminar," or "'con- 
vention" will all be assigned to the Ac- 
tivity . You can impose logical 
operators (AND, OR, and NOT), use 
single-character and multiple-character 
wild cards, choose whether to ignore suf- 
fixes or uppercase and lowercase status, 
and use phrases as categories. 


The Dating Game 

Most people keep notebooks for personal 
scheduling purposes, and Lotus built 
some inte date-tracking capabili- 
ties into Agenda. The program has three 
date : Entry, When, and Done. 
The Entry date is the date on the system 
clock for when you enter in the item; 
When is the date on which you expect an 
item to be finished; and Done is the date 
on which you actually designate an item, 
such а an appointment, to be finished. 
Entry and Done are logged in automati- 
cally. You must enter the proper date for 
When. You can enter the date by typing it 
іп month/day/year format, or you can 
simply type “two weeks from today” or 
“next Tuesday.” Agenda then enters the 
proper date for you. 

You may not even have to enter a date 
for a new item if a date or reference is 
included in the item text. For exampk, if 
the item is “Call Jack this Friday,” 
Agenda puts the correct date in the When 
column for you. Had the item said " 
Friday," the date in the When column 
would cach week. 

Agenda also understands "today," 
"tomorrow," "tonight," "fortnight," 
and more vague references like "end of 
the month," "two weeks from Friday," 
or “the third Tuesday.” 

Similar hints of artificial intelligence 
are shown in other functions within the 
program. For example, whenever you 
name a column heading or sort field, 
Agenda checks what you are typing and 
beeps as soon as you have entered enough 
characters to make a unique match with 
an existing category. Then the only thing 
you have to do is press Enter to select that 


category. . 
Whenever you have to enter an option 
in a dialog box (i.e., choose between 
Enter, When, and Done for specifying 
the type of date category you're creat- 

continued 


“I brought the excitement 


back to 


project 


scheduling with a 


product that лсе А, works for hives 


ROGER MEADE, PRESIDENT, SCITOR tig es س‎ 


Project Scheduler 4. 


The difference is 
graphically clear” 
“Software products claim- 
ing to be #1 in project 
management arent living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

"I challenged my devel- 
opment team to reverse 
this trend and build a 
totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 


"Project Scheduler 4 
is the first PC-based pack- 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more оп the screen. At 
last, PERT and Gantt 
charts make sense. Апа 
responsibilities, deadlines, 
and resource bottlenecks 
are all spotted at a glance. 

"Yousee more on paper, 
too. Project Scheduler 4 
gives you beautiful, 
graphic reports that dont 
require tedious cut-and- 
paste assembly. They're 
instantly understandable, 
Not to mention simple to 


generate for impressive 
presentations. 

"Because scheduling 
18 primarily a visual pro- 
cess, Project Scheduler 4 
uses an intuitive, graphic 
interface that gives you 
a clear view of the big 
picture. Gone are hard- 
to-remember commands 


and keystroke sequences. 


Here is the future of ad- 


vanced productivity tools. 


"А project scheduler 
should help you manage 
your time, not waste it. 


Project Scheduler 4 is fast. 


In fact, it's much faster 
than most character- 


based systems. Its tremen- 
dous power is provided 
with ease and elegance. 

In other words, it's a proj- 
ect scheduler that really 
works for you" 

When your time is on 
the line, you should be 
using Project Scheduler 4. 
For more information and 
a free brochure, call 415 
570-7700 or write us at 
250 Lincoln Centra Drive, 
Foster City, СА 94404. 
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ing), you can press the space bar to 
display the options one at a time. Alter- 
nately, you can call up the list of possibil- 
ities in a pop-up window by pressing the 
Pius key on the numeric . You 
then scroll through the list and highlight 
the option you want. 

The function keys all have special 
functions that vary depending on what 
you are doing. Function-key 
are displayed along the bottom of the 
screen. These keys have additional func- 


tions that you invoke in combination with 
the Alt key, and you can view these func- 
tion-key descriptions by holding down 
the Alt key. 

The F1 key brings up contextual help 
screens. From one help screen, you can 
usually toggle to related subjects or to à 
central help index. 

The documentation includes a tutorial 
that waiks you the use of several 
sample files. Agenda also includes sev- 
eral sample applications using rather 


WHY DESIGN YOUR PRODUCT 
AROUND A COMPUTER? 


Design the computer ir in. 


Little Board "/286 
Built-in vs. ballst-around. External systems mean 
boxes, boards, backplanes, cables, and reliahility 
problems. Ampro's Шіс Boards give you a complete 
system on а single board you can build right into 
your product. 
Small size, Big power. Eliminate the bulk and 


power and volume of a 547 
the full power of a PC or АТФ 
| Fully „ Litthe Board/286 and Little 
Board PC are identical to multi-hoard 
PCa and ATs. They run PC-DOS" 2.0 to XX. They 
run ІХ compilers and 
بادا‎ желу ннен 
hardware and software 


Ampro's ingie Board Systems. It's all there. Up 
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AT/PtC-compatible controlkers and bus expansion. 
EGA/COA/MDA and Hercules™-compatibie video 


ор оөз, Even opcional solid-state disk Phus SCSI 

support for hard disk, tape, optical drives, bubble 

drives .. you name iL And. low power consumption 

( * SVIXC., less chan 839 ) and а wide operating remp- 

erature range (0 10 60* C). Perfect for standalone 
and harsh emáronmen 
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БЕЗ ЇР Башың Ту 
Ы ы — 


sophisticated databases and category def- 
initions. These samples are fully docu- 
mented in a separate booklet. 


Import Quotas 

Items in Agenda don't all have to be 
notes jotted to yourself. You can also im- 
port existing ASCII text files, although 
this involves a two-step process. 

First, you create a structured file out 
of the ASCII file by running a stand- 
alone utility called TXT2STF. It at- 
tempts to turn every block of text be- 
tween blank lines into items. If the block 
is more than 350 characters long, it turns 
the leftover text into a note attached to 
that item. Then you go into Agenda and 
use the Import command to bring in the 
file. Once the process is finished, the 
program will arrange the new items 
within any of the categories that you have 
set up. 

For text that’s in a standard format, 
you can set up definition files to guide 
TXT2STF. For example, text following 
the word “To:" could be defined as a 
category. a comes with a preset 
definition file to deal with text from 
Lotus Express electronic mail files. 

Agenda also comes with two pop-up 
terminate-and-stay-resident (TSR) util- 
ities, called Items and Clipboard, which 
you can use to import information from 
other applications. Both are based on 
Lotus Metro, Lotus's TSR desktop-man- 
agement program. Items is a pop-up text 
editor for jotting down up to 10 new 
Agenda items while running other pro- 
grams. You invoke Items by pressing the 
Shift-Alt-I keys, and you can transfer in- 
formation created in Items to a struc- 
tured file for importing later as items or 
notes in your Agenda database. You can 
also set Agenda to automatically import 
structured files each time you run the 


program. 

Clipboard allows you to grab the con- 
tents of a screen and transfer it to an iter 
or note in Agenda. You invoke the pro- 
gram by pressing the Shift-Alt-D уе, 
Clipboard can save an entire screen, ог 
you can specify lines or blocks of text 
and format them as items or notes. Later, 
when you run Agenda, you can move the 
cursor where you want the information, 
call up the Clipboard, and import the 
data. 


Lasting Impression 

As a note processor, Agenda works wel]. 

After I learned all the ins and outs of 

categories, items, filters, views, and so 

on, Agenda was fun to work with. There 

seemed no end to adding new categories 
ontmued 
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Since 1986. the MicroWay Monoputerhas ' 
become the lavonte transputer develop- 
ment system, wilh Inousands in use word- 
wide Monopuler/2 extends the orginal 
design trom 2 to 16 megabytes and adds 
an enhanced DMA powered interlace. The 
board сап be used lo develop code tor 
bansputer networks or сап be linked with other 
Monoputers or Quadpulers to build à transputer 
network |t can be powered by the 20 MHz T414 
or TBOO or the new 25 MHz T425 or T800. 


Parallel Languages © 
Fortran and C Make Porting a Snap! ےا‎ 


Microway stocks parallel languages from 3L. Logical Systems and 
Inmos. These include one Fortran, two Cs. Оссат, Pascal. and 
our own Prolog. We also stock Ihe NAG libranes for the T800 and 
Rockheld's structural and thermal finite element package. A single 
T800 node costs 52,000, yet has the power of a $10,000 386/ 1167 
system isnt il ште you considered porting your Fortran or C 
application to the transputer? 
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MicroWay's Quadputer i5 the 

most versatile multiple transputer board 

on the market today. Each processor can have 

1,4 or B megabytes of local memory. In addition, two 

or тоге Quadputers can be linked together wrth nbbon 

cables to build large systems. One MicroWay customer reduced 

ап 8 hour mainframe analysis to 15 minutes with hve Quadputers. 
giving him realtime control of his business 


For further information, please call MicroWay's Technical Support stall at (508) 746-7341. 
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РО Box 79. Kingston, МА 02364 USA (508) 746-7341 
32 High Бі. Kingston-Upon- Thames, UK. 01-541-5466 
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And well ship it LO vou FREE for 30 days. 


quality text and graphics, color 
printing, and a sizzling 480 cps 


draft speed. 


The bad news Is, this is a quiz. 
The good news Is, were golng Lo 
make IL easy. 

All three of Lhese 24-pin dot 
matrix printers are versalile, rug- 
aed office-quality printers. They all 
provide a variety of type styles and 
compatibility with most popular 

software. But theres only one Top 
Dot. And all the clues you need 
to find iL are right here in this ad. 
Top Dot's high performance 
features include combined letter- fir 


т 


A unique Select-Dial™ feature 
gives Top Dot effortless, fingertip 
control, And plug-in Intelli-Cards™ 
provide instant software upgrades. 

Top Dot's $1085 price Is a 
remarkable $400 below compara- 
ble printers. Even more remarkably, 
it includes Loll-[ree hotline support, 
a 2-year warranty, an unheard-of 

full year of on-site service, and for 
$25, a Quick-Start kit packed with 
$150 worth of supplles, software, 
documentation and more. 


Ensen is а traebered Uademark of Seiko Kosos Corporation. Љосе Select Dial eed Iuli Cad are ілкістміз of Мйувесені Матт Тосек, lac. C РВЕ Advanced Matric Тегіммімеу har 
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Circle 297 on Reader Service Card 


And only Top Dot is available In 
your choice of finish; Executive 
Black or Lraditional Ivory. 

You have to visit a dealer to buy 
two of the printers on this page, 
Bul you can get Top Dot delivered 
Lo your door by UPS.® 

Just call 1-800-637-7878, cor- 
rectly identify the Top Dot, and 


COMPARISON CHART 
AMT Epson Toshiba 
Accel-500 L0-2500 Р3518Х 


3Mcps — 300cps 
NA МА 


90 cps 00 cps 
cand 

МА optional t 
18 mo 

ҚА 

ыт 


Ф230 +t manufacturer's suggested fist price 


we'll ship it lo you. FREE? If after 
3D days, the Top Dot hasn't become 
indispensable to your office, just 
send It back. Otherwise, do nothing. 
We'll charge $1085 to your credit 
card or bill you against your pur- 
chase order. Thats all there Is to It. 
And if you're still not sure of the 
answer. dont worry. Our operators 
will give vou three chances to gel 
iL right. 


Quick-Slart Kit contains supplies, cable, soft- 
ware docurnentatlon---even mrensparency 
materials. A $150 value for only $25 with 
Top Dot. 


1-800-6377878 


Ventura Peripherals 
100 Rancho Road, Sulle 27 
Thousand Oaks, California 81362 
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| when importing 
| creating a structured file, if you separate 
| every paragraph with a blank line, every 
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and views until the data had been 
squeezed dry of every conceivable rela- 
tion. I could add or modif v categories to 
settle even the most trivial, transitory 
question. With all this potential and 
power at my fingertips, the important 
question was where to stop. Unlike the 
comforting straightjacket of conven- 
tiona] databases, Agenda lets you face 
the disquiet of unending choices. 

The only hitch was that, after adding 
or modifying categories, I had to run the 
Execute function to resort the database. 
This took several seconds and detracted 
from the feeling of immediate response 
that the rest of Agenda gives you. But the 
Executé requirement steers you into à 
routine of adding categories, sorting, ex- 
amining the results, modifying catego- 


| ries, and resorting—thus, narrowing in 


on what you want. _ 
And while the categories could һауе 
complex definitions, I found that I would 
start with simple definitions and add 
modifiers and I saw 
vint T pned in terrae of vint the data 
offered. Complexity is not a require- 
ment, but the potential is there when 


| you're ready for it. 


Word Problems 
Where Agenda falls down is in its 350- 


| character limitation for items. That's 


only about 60 words, or about three sen- 
tences. This is particularly bothersome 
structured files. When 


becomes an item. But practi- 


| paragraph b | 
cally speaking, data you want to import 


isn't always in this format. When im- 


| Porting items such as news stories, jour- 


nal entries, and text notes, I kept running 


| afoul of paragraphs that were longer than 
| 350 characters. 


The remaining texi in each paragraph 
becomes a note. But Agenda doesn’t use 
the contents of notes for sorting, and 

ul information can as easily be 
at the end of a paragraph as at the begin- 
ning. After dow ing information 


and handing it io Agenda for categoriz- 


| ing, you have to go through the list of 


items to see which run on into notes. The 
only solutions are either to divide up the 
material into short blocks before submit- 
ting it to Agenda or to copy the contents 
of each overflow note into separate 
items. 

A Lotus spokesperson said that most 
people іп this situation write an item-size 
summary (or use the headline as an item) 


| and attach the document to it ав B mote. 


The Lotus Express import definition file 
that comes with Agenda uses the subject 


line as an item, the message date as the 
entry date, the "to" and "from" fields as 
categories, and the body of the message 
as a note. 

Nevertheless, Agenda isn't well suited 
for text analysis. You couldn't, for exam- 
ple, download news items from BIX and 
have Agenda automatically filter and 
categorize their contents. Agenda is 
more of a self-sorting notebook that's 
tuned to one- or two-sentence personal 
reminders. 

An additional stumbling block is that 
Agenda lacks numeric-processing capa- 
bilities. To Agenda, numbers are simply 
alphanumeric characters that it sifts and 
sorts. It can categorize items on the basis 
of any numbers they contain, but it can't 


persona 
finances database, Agenda was able to 
break out every telephone bill I had paid 
during the year, but it couldn't add up 
those bills. 


Deciding Factors 

Most successful programs are analogous 
to existing business tools. Spreadsheet 
programs are based on spreadsheets, 
word processors on the typewriter, and 
the database on the filing cabinet, for ex- 
ample. With Agenda, the concepts aren't 
50 intuitive, although the program is easy 
to use once you've climbed the learning 
curve. 

The idea of creating a self-sorting 
notebook is interesting, but for many 
people the need to organize such random 
mxes тау not be compelling enough to 
justify using Agenda. And as a textual 
database, Agenda is limited by its 350- 
character-maximum item size. 

If Agenda's item-size limitation were 
taken away, it could be a powerful text 

for automated research and 
data analysis. Combined with math 
functions, the program could offer all 
the database power that most people 
would ever need—and without all the 
irksome constraints of database pro- 


gramming. 

Agenda will appeal to a select group of 
busy managerial types who are not only 
experienced in using computers but have 
reached the point where the PC has be- 
come central to their work. If you're in 
the habit of doing everything on a PC, 
Agenda may prove seductively attrac- 
tive. Otherwise, you'll probably shrug 
and move on. 8 


Lamont Wood is a freelance writer in the 
computer and electronics fields and lives 
in San Antonio, Texas. He can be reached 
оп BIX as "Моо." 
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"ThaDataworld 246 (1 2MHH AT compatibla.. .[ía]... 
tha lastest machine cf Ihe nina tented (n thal review 
[July 1966). (September 27. 1588). 


ca NOW! 
[perte tme taire сирота 20MHz 286 
SI = 22.5 


“Marvelously cheap, powerful 
alternative ... outperformed the 
other 286's ..." 


(October 11, 1988) 


Portacomp Il | 

ПАТА-286 12MHz 80286 running at WI Mhz, + wait state DATA-286 20MHz 
R0285 running at B/12Mhz, 0/1 жай state Phoenix BIOS sid. (Award BIOS орі.) 80286 running ат 10/20Mhz 
Phoenix BIOS std. (Award BIOS opt.) 512KB of RAM. expandable to [MB оп board AWARD BIOS std. 
512КВ of RAM, expandable to JMI on board Socket for 80287-9, - 10 IMB of RAM, exp. to 2МВ on board 
Socket for 80287-8, -10 Real-time clock with battery hackup EMS 4.0 support for memory over IMB 
JW power supply LAMB 3.5" floppy disk drive Socket (or B0287 
Real-time clock with batlery backup М, 39ms, self-parking hard drive 200W power supply 
iem floppy disk drive 102-key keyboard with "click" Real-time chock with battery backup 

y/hard disk controller Supertwist backlit LCD. 640х400 res. LIME » disk drive 
(ЕР елене controbers кушше) RGB/monochromc oui put’ port 1:1 Бе Парру/ћага disk controller 
101-Кеу keyboard with “click” Weighs under 20 lbs. 101-key keyboard with "chick" 
Mono card w/parallel port (720х348) І.2МВ external Порру drive opt. Mono card w/paralie! port (720х348) 
UTL monitor with tilt/swivel base | Carrying casc availahle TTL monitor with tilt/swivel base 
$1195 $1975 


$1555 
COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


layout 
Leshaded «es reium key 
bh. 3 ;omp | Integrated dust cover (paper rest) 
DATA-386 80286 8/12M Hz. 0/1 жай $89 
| учь. 4, 77/6/8/ 1OMI Le (20M Hz opt.) Phoenix DIOS std. (Award opt.) | 
Vertical Case IMB of RAM, exp. to 10MB 512К RAM (exp. to IMB) 
From panel on/off switch Phoenix BIOS sid. (Award opi.) 200W power supply 
220W power supply 220W power supply 1.2МВ 5.25" floppy drive ы | 
6 half-height drive hays | L2MB floppy disk drive 20MB hard disk drive — | 
Dimensions, AM Floppy/hard disk controller ree backin LCD та | 
B output port | 


уе SCID) 101-Кеу keyboard with “click” 
Available М 256-1288. models | Five I6and Iwo B-bit slots 5 expansion Uws Color-coded мувик tor 
Mono card and monitor $1995 | 1 pos, 1зегігі ports $1875 | worsPenect аналар» 


Prices subject to change No charge lor credit card, check COD, 30 day moneyback guarantee (Shipping charges nor-refundable), 
Dealer/overseas inquiries welcome 
In-Calif. 1-800-722-7734 INFO: (213) 695-3777 


Out-Calif. 1-800-722-7702 TECH: (21 3) 699-8250 
Monday through Friday, 7 AM, to В P.M. Saturday 9 AM, to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico 
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Сап you teach ап 
old drawing program 
new tricks? 


Rusel DeMaria 


APPLICATION REVIEW 


MacDraw || 


астам IT from Claris may 
not set all the new standards 
for drawing programs, but it 
is a well-designed graphics 
tool that is much better than its predeces- 
sor, This product is entirely rewritten, 
and it has an exceptional user interface, à 
greatly improved redraw, and some very 
nice new features. With multiple layers, 
user-definable fill patterns, zooms from 
3.12 percent to 3200 percent, preset 
views, libraries, and much more, Mac- 
Draw II is easy to use and versatile. 

MacDraw П ($395) runs оп a mini- 
mum configuration of a Mac 512KE. 
The package includes a program disk, a 
tutorial disk, а user's guide, and a quick 
reference card. 


At First Sight 

When you first work with MacDraw ПІ, 
you can learn from a tutorial program 
written with VideoWorks Il or follow a 
more detailed tutorial in the MacDraw II 
manual. From there, you can move to the 


reference section of the manual or use the 
handy quick reference card. The hands- 
on tutorial in the manual uses a pair of 
sample house plans to illustrate many of 
the drawing techniques. In particular, 
Floor Plan #2 includes four layers and al- 
most 600 objects. 

As good as these practice drawings 
are, they immediately point out one pos- 
sible flaw in the program. These docu- 
ments use a lot of memory when opened 
on а large-screen color monitor set for 
256 colors. My Мас П has 5 megabytes 
of RAM and a 16-inch SuperMac moni- 
tor. Even with that much RAM, I was 
unable to open these drawings until I 
lowered the resolution to 16 colors—de- 
spite the fact that neither sample docu- 
ment uses color at all. In some cases, for 
instance when importing a РІСТ file, 1 
was forced to change my configuration to 
monochrome, something of a crime 
when you become used to full color. 
MacDraw 1I does not support color 
PICT2 files but will import them in 
monochrome—not always with meaning- 
ful results, however, since the definition 
of color details in a darker-colored 
РІСТ2 file may be lost when converted to 
black and white. 

Claris explains that MacDraw П keeps 
more drawing information in memory іс 
speed up the screen redraw, and with 
color on, the program is ready to use 
color whether the drawing currently con- 
tains it or not. The company also pointed 
out that I was using a large-screen moni- 
tor and MultiFinder, both of which use 
up RAM. The company suggested that 1 
go into MultiFinder and reallocate as 
much RAM as possible for MacDraw П, 
or that I should just run with the Finder. 
After following their advice, I had no 
trouble loading the practice drawings. 


Familiar Interface 

The MacDraw I] interface features a host 

of menus, keyboard shortcuts and tech- 

niques, and the inevitable tools palette 
conrinued 
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REVIEW 
MACDRAW П 


OOO aeaaeae 


MacDraw (1 version 1.0 magnification, it lets you 


Туре | 
Drawing program with CAD and text 
features 


Company 

Clarts Corp. 

440 Аме. 

Mountain View, СА 94043 
(415) 960-1500 


Format 
Two 800K -byte program and tutorial 
disks 


Language 
MPW Pascal 


Hardware Needed 
Мас 512КЕ, Plus, SE, or tl; supports 
Imagewriters, Laser Whters, various 


plotters, and other devices 


Documentation 

Basic user's gude with tutorial, guided 
tour on disk, quick reference card 
Price 

$395 (upgrade for previous MacDraw 
Owners is available at a reduced price) 


inquiry 901. 


that has become a standard іп Mac pro- 
grams. One notable feature of MacDraw 
II's tool palette: Single-clicking on a tool 
makes it available for one use (to draw 
one line or circle, for instance), but dou- 
ble-clicking on it leaves it active until you 
select another tool. The basic tools in- 
clude selection, text, line, rectangle, 
oval, rounded rectangle, arc tool, free- 
hand drawing, and polygon tool. 

One tool lets you toggle between creat- 
ing, resizing, and moving objects from 
their center points, or from the edge 
when you point to and click on them 
once. When you double-click on this 
tool, you open a dialog box of prefer- 
ences that lets you choose n se- 
lecting objects across layers (or in the 
current layer only), automatically clos- 
ing polygons during creation (or closing 
it manually), and setting mouse con- 
straints on object manipulation. 

Arrow icons let you move up and down 
layers, and the appropriate icon is grayed 
out if no layers exist above or below the 
current one. Below the layer tools are the 
zoom icons that let you zoom in or out 
while displaying the current zoom level 
in a smal] box. А single click on the box 
returns the image to full size. MacDraw 
П provides exceptional accuracy when 
you work with zooming, and, at high 
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edit objects 
with an accuracy of 2000 dots per inch. 

Zoom keeps any selected object on- 
screen, SO YOU can zoom оп any portion 
of a drawing. Since MacDraw Il draw- 
ings can be quite large, this is a very use- 
ful way to examine specific portions of a 
drawing. In fact, drawings can be up to 
69 square feet in size at the largest scale. 
Fortunately, MacDraw 11 features an 
auto-scrolling feature and a map screen 
that lets you manipulate objects on draw- 
ings larger than a single screen. 

The palette stretches across the 
top of the screen. The current fill pattern 
is displayed on one side and the current 
line pattern on the other. You can choose 
a new pattern by clicking on the one de- 
sired. MacDraw II can support up to 
16,000 patterns, and you can customize 
patterns at will, both in black and white 
and in color. Even if you don't have a 
color monitor, you can define color pat- 
terns and print them to a color device. 

Many other aspects of the program can 
be customized, and these features form 
the basis of the product's strength. For 
instance, you can customize dashed line 
patterns, font sizes, pen sizes, line spac- 
ing, and rulers. You can measure lines in 
inches, centimeters, or points, and they 
can be as small as 0.001 points, What is 
especially pratifying is that you can de- 
fine pen sizes, fonts (with special ef- 
fects), font sizes, and even special views 
of a drawing and include them on the 
menus. You can define each of six preset 
rulers in inches, centimeters, feet, and 
miles or kilometers with scaling and di- 
visions per unit. For instance, you could 
define a ruler that measured 10 miles to 
the inch, with 10 divisions per inch (each 
representing ] mile). 


CAD Features 
MacDraw II has what I would cal] a very 
good set of basic features, including 
some thet might normally be found іп 
CAD programs. You can rotate objects 
or text within 0.1 degree, or you can con- 
strain the rotation 10 30, 45, or 90 de- 
grees (or a custom setting of your choos- 
ing). You can draw lines with arrows at 
one or both ends (even Ше arrowheads 
are customizable) or auto-sized (showing 
the dimensions within the line according 
to the current scale as defined on the 
ruler). When you draw an auto-sized 
line, you can also stretch, rotate, or 
squeeze the line, and the size label varies 
to reflect thec 

Another feature shows the position of 
the cursor in terms ОЁ distance from the 
zero point of the ruler (which you can re- 
set easily һу clicking anywhere on a 


ruler). Clicking on an object shows you 
its dimensions, which allows you precise 
control when you resize it, and moving 
the object automatically shows you the 
amount of shift from the starting point. 
Lines display with a starting point, an 
ending point, and angle information, so 
you can rotate them precisely. 


Smoother User 

Freehand drawings and polygons may be 
smoothed to eliminate sharp or jagged 
edges or corners. Specific angles may be 
locked, however, to prevent smoothing. 
Smoothing can dramatically change an 
object, and even if you lack artistic 
skills, you can produce pleasing shapes. 
If the original shape is not satisfactory, 
MacDraw П lets you reshape objects; you 
can even add new handles anywhere on 
the shape. Smoothed objects mus be 
unsmoothed to be reshaped, but that is 
about the only restriction. 

You can also control objects in several 
ways. You can group or ungroup objects, 
even across layers, lock objects to pre- 
vent modifications, or togple an auto- 
grid feature that automatically aligns ob- 
jects to grid points. There are several 
options that let you align objects with ref- 
erence to the grid. You can also distrib- 
ше objects with reference to each other, 
either vertically—arranged by tops, cen- 
ters, ог bottoms, or by width—or bori- 
zontally—arranged by tops, centers, or 
bottoms, or by heigbt. These alignment 
and distribution features help make neat, 


You can also duplicate objects, flip 
them horizontally or vertically, and ro- 
tate them with precision. Objects natu- 
rally stack on each other, and you can 
move а selected object forward or back- 
ward in the stack, or to the front or back. 

One of the most exciting features of 
MacDraw II is its effective use of 
layers—up to 500 of them in a single 
drawing. Many programs allow multiple 
layers in drawings, but few do it as 
smoothly and intuitively as MacDraw II. 
Each layer is automatically numbered, 
but you can give any layer a name, such 
as Wiring, plumbing, or landscape. The 
current layer is displayed in the title bar 
of the window, so you always know 
where you are. You can specifically hide 
any layer if you don't want to view it, but 
ordinarily, you see all layers below the 
current one. You can rearrange layers to 
different positions in the stack, so you 
aren't locked into any one arrangement. 

Ordinarily, you only create and edit 
objects on the current drawing layer, but 
you can set the program to let you work 

continued 


These аге just a few of the 
16,777,216 colors 
your PC AT сап process 
using our (HSI) Color 
Frame Grabber. 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) Color™ Frame Grabber and 
Aurora software let you grab, process, analyze, and display 
color images in real time on the PC AT. You can even import 
color images using the Tag Image File Format (TIFF). 

As if that's not enough of a breakthrough, the DT2871 
offers 512 x 512 x 32-bit pixel resolution, text and graphics over- 
lays, and — grab this! — hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don't have the greatest taste for colors, you 
have іс admit our taste for u— 
is excellent. Give us a call today 


(617) 481- 3700. 


* DT-Connect^ is ап open mterface specification 
which permits the direct connection of stand-alone 
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FIGURE (1) APPLETALK ADAPTER KIT 
KSAT  APPLETALK ADAPTER FOR 


MACINTOSH 
ASOT P APPLET ALE ADAPTER FOR MACH- 
TOSH PLUS 
PATENT IN. ТАЛҒАН 


FIGURE |4) SCM ТЕҒАММАТЕНЗ 
M5-S-D4 MALE TERMINATER FOR МАСА. 
NETWORK 


тов 
KS—5-X5 MALE TO FEMALE ТЕМАНМАТЕН FOR 
MACINTOSH NETWORK 


FACE DATA CABLE =: ЕТС 


ina PST KEYBOARD ADAPTER KIT 
FIGURE (8) FEF КЕҮНОАНО ADAPTER KIT 
PS KEYBOARD 
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НЕМ ЕУ 
MACDR AW I] 


on multiple layers at once, This leads to 
exceptional control over a drawing since 
you can treat aj] Jayers as a single unit or 
separate them as necessary. Since layers 
are so easily defined, selected, and 
moved, anyone should be able 1o benefit 
from these features, not just advanced 
graphic artists. 


image Libraries 

MacDraw JI also features some fine 
document-leve] controls. You can save а 
drawing as stalionery, meaning that you 
сап use it as a template for later draw- 
ings. Along the same lines, MacDraw П 


ou can 
set the program to work 
on multiple layers 
at once. 


features a document-oriented library 
feature that lets you select any object and 
save it as a library item. You can even 
select several objects (or even all objects) 
in а drawing and then save them one after 
the other as tibrary objects. Each library 
object has a name, and it is displayed in а 
dialog box with its picture and percent- 
age of reduction. You can even paste in 
library objects with automatic scaling 
(1.&., an object created originally in one 
scale can be resized automatically to fit 
in another drawing with 2 different 
scale). This principle even spplics with 
ordinary cut-and-paste from the Clip- 
board. For instance, suppose you rescale 
an existing drawing. The existing objects 
will not change in scale, but if you cut or 
copy them, then paste them back using 
Command-Shift- V, they wil] paste back 
to the document rescaied, 

Although each library is specific to a 
document, you can use any nt's 
library as a source for images, sc there is 
nothing to prevent you from sharing 11- 
braries. In fact, some documents might 
be designated as source libraries, and 
you open them whenever you require par- 
ticular graphics elements. 

MacDraw II has a few пісе texi fea- 
tures. You can easily create labels or 
muitiple-line, word-wrapped text ob- 
jects. In addition, you can cot, copy, and 
paste text to and from text objects. One 
example showed a newsletter created 


with MacDraw П. The text areas were 
predefined, and the texi for each section 
was pasted in from a word processor. 
Pasted text automatically wraps to the 
text-object borders. Change the size or 
shape of the text object, and the ех 
wraps to the new borders. You can even 
select specific sections of text and 
change fonts, sizes, line spacing, and 
color. Ln short, MacDraw П offers good 
lexi-contro! features that go beyond the 
capabilities of most drawing programs. 

Although MacDraw IT is not a Post- 
Script-based program and won't save 
PostScript files, it does print te Post- 
Script or QuickDraw printers and pro- 
duces smooth and accurate results. In 
larger documents, you can choose the 
order of pages 10 print; with color docu- 
ments, you can even print color separa- 
tion layers automatically with industry- 
standard registration mark s. 


The Final Draw 

Му only major complaint about the prod- 
uct is its use of memory with color sys- 
tems. There seems to be plenty of room if 
you set your system to monochrome 
(two-color) mode or allocate all КАМ to 
MacDraw 11, but memory quickly evapo- 
rales in color modes. In fact, people 
using Macs with | megabyte or less and 
with large system files, INITs, or other 
RAM eaters may not be able 10 load doc- 
uments of апу reasonable size. 

MacDraw Ш is a basic drawing pro- 
gram, it doesn't have heavy-duty CAD or 
exotic drawing features. If you are look- 
ing for more CAD features, you might do 
well 10 look at Claris CAD. It is a super- 
set of MacDraw II with more CAD-like 
features. And if you have a need for spe- 
cial drawing effects, such as shadowing, 
fountain shading, curved text, automatic 
stenciling, and the like, you might lock at 
Illustrator 88, FreeHand, or Cricket 
Draw. Still others might prefer some 
combination of paint and draw programs 
and should look at SuperPaini, Pixel 
Painl, or even MacPaint to work in co- 
junction with MacDraw Ii. 

] found MacDrew I] to be easy to learn 
and use, versatile enough for many draw- 
ing tasks, and a fine program overall. Н 
does not have many "Gee Whiz" fea- 
tures, but its list of basic features and its 
human engineering are all to its credit. [f 
vou are already а MacDraw user, you can 
still use your existing drawings, and, of 
course, MacDraw П is compatible with 
other Claris products. 8 


Rusel DeMaria is a freelance writer 
living in Kula, Hawaii. He can be 
reached on BIX as "demaria." 


OUR uP DEVELOPMENT TOOLS 
HELP PROJECTS GET ON THEIR FEET. 


The “creature” shown above doesn't 
depict a fururistic lunar landing. Rather, 
it represents a polar landing of a sophis- 
ticated weather monitoring device. А 
new parachute-deployed device that 
instantly transmits vital environmental 
data to waiting scientists. And whose 
Antarctic installation and erection now 
happen automatically, in a matter of 
minutes, allowing critical data collection 
in remote areas that were impossible to 
reach before 

This “Self-Erecting Weather Station? 
sponsored by the National Science 
Foundation and designed and developed 
by Polar Research Lab, was made pos- 
sible by Avocet and AVSIM™, Avocet's 
unparalleled simulator/debugger 


The AVSIM Full-Screen Display 


Unequaled capability 

Polar Research needed AVSIM's 
sophistication to control the sensors 
in the weather stations "legs" and to 
create its transmitter. AVSIM's detailed 
on-screen CPU simulation, unlimited 
breakpoint facility, and unique “undo” 
capability gave their engineers the ease of 
use and flexibility that allowed them to 
execute and test the software even before the 
hardware was ready. Saving crucial time 
and frustration in both the programming 
and testing phases of development. And 
money, too: at only $379, AVSIM is a 
fraction of the cost of additional 
hardware. 


Complete compatibility: 
н the tend не. 

Best of all, AVSIM is completely 
compatible with our AVMAC" macro 
assemblers and our AVOCET C™ cross 
compilers ~ the ideal combination of 
tools which gives you a comprehensive 
development solution. 


ің 
Л 


УОСЕТ 


SYSTEMS? INC. 


pu 


Get your own project off the ground: 
try before you buy 

Try the AVSIM demo yourself for 
30 days. If you're not satisfied for any 
reason, return the unopened program 
disk for a full refund – less $35 for the 
demo disk and manual, which are yours 
to keep. 


Free Catalog 


Call Toll-Free 1-800-448-8500* 
For your free catalog, to order 
or for more information about 
AVSIM and other Avocet products. 


Call Avocet today and ask about our 
complete line of affordably priced soft- 
ware and hardware ИР development 
tools. Discover how we can help you get 
your next project on its feet, too. 


Citti лаких Sam, tuc. All cales area 


THE SOURCE FOR QUALITY pP DEVELOPMENT TOOLS 


Avocet Systems, Inc., 120 Union St., PO. Box 490AX, Rockport, ME 04856 / "In Maine, or outside L.5., call (207) 236-9055 / TLX; 467210 Avocet CI / FAX; (207) 236-6713 
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Benchmarks at a Glance 


Here are the combined results of all the microcomputer systems 
tested to date using the new BYTE benchmarks 


Compiled by Steve Apiki and Stanford Diehl 


BYTE BENCHMARK INDEXES 
Machines tested with a coprocessor (descending order, fastest overall machines first) 

Computer Month FPU Low-level Applications Cum. 

CPU FPU Disk Video WP SS ПВ  Scl/ Стр, indx. 

Eng. 

ALR FlexCache 25386 Nov. 80387 5.07 1055 274 257 441 413 283 580 408 21.24 
Compaq 386/25 Aug.86° 80387 4.22 10.37 255 338 372 394 371 538 369 2045 
Dall System 310 (386/20) Ос. 88 80387 381 838 321 245 345 356 284 498 341 1824 
ALR FlexCache 20386 Jun 88 8037 352 793 250 201 344 351 288 466 344 17.94 
Compaq Deskpro 386/20 Feb. 8B BOSS? S61 6384 229 254 320 351 3.09 467 345 17.99 
IBM Р5/2 Model 70-А21 (386/25)  Sep.68" 80387 471 1023 164 296 342 375 152 533 262 16.63 
AST Premium/386 (386/20) Sep.88 80387 251 526 241 190 280 2.90 242 398 274 1485 
Tandy 5000 MC (386/20) Sep.88' 80387 371 791 125 226 297 323 150 435 223 1427 
Everex Step 386/20 Aug.88 80287 411 596 1.41 1.59 294 3.37 1.55 367 248 13398 
Dolche 386 Р.А.С.-20С (386/20) Jan. 89 80367 390 535 141 223 296 278 168 379 237 1358 
ІВМ Model 80-111 (386/20) 80387 268 807 1.53 231 281 307 145 363 221 13.16 
50138861 (386/25) Dec.88 8037 361 602 687 070 324 266 236 194 298 13.16 
IBM PS/2 Model 70-121 (386/20) Jan. 89 80387 268 884 1.74 234 263 274 146 375 215 1272 
Compaq 386/20 portable Nov.67 8037 287 737 130 247 258 283 135 369 214 1261 
Proteus 386A (386/20) Aug.88 80287 294 142 144 1.18 3.02 320 145 234 222 12.23 
Toshiba T5100 (388/16) Sep.66 80387 239 453 4.06 190 232 247 223 305 1.51 11.59 
Compaq 3866 (3865Х/16) Nov.88 6803875x 1.86 5.03 1.78 1.87 224 215 206 301 2.05 11.51 
Dell System 220 (286/20) Dec.88 80287 272 173 140 202 271 268 139 255 211 11.44 
ІВМ PS/2 Model 80-071 (386/16) Nov.87 80387 2,356 549 148 197 218 2.39 1.40 301 1.93 1092 
Tatung TCS-8000 (386/20) Aug.88 80287 3.04 174 118 0.94 241 298 1.13 2.09 1.92 1053 
IBM PS/2 Model 70-Е61 (386/16) — Jan.B9 80387 211 5.50 155 193 228 218 135 294 1.78 1052 
Compaq Deskpro 386/16 Nov.86 80287 220 152 1.45 149 226 240 1.52 225 1.96 1038 
Amdek Systenv286A (286/12.5) Ju.66 8057 218 156 416 101 202 221 1.53 172 170 81 
Dell System 200 (286/12.5) Ju. 86 58027 160 172 405 108 1.83 201 131 174 146 834 
GRiDCase 1530 (386/12.5) Sep.58 80387 168 208 312 125 167 1.91 129 203 136 825 
ІБМ Р5/2 Model 502 (286/10) Јал. 89 80287 185 1.80 124 142 1.76 172 117 200 147 812 
Arche Rival 286 (286/12) Jul. 88 80267 151 150 250 149 175 143 096 164 1.14 7.12 
Leading Edge 02 (286/10) Jut. 88 80287 127 126 3.86 079 163 124 1.32 128 1.21 6468 
Epson Equity 11+ (286/12) Jul. 88 80267 128 121 343 092 154 147 1.07 122 124 654 
IBM PS/2 Model 50 (286/10) Jul, 87 80287 134 170 082 1.16 138 1.33 085 169 104 628 
ІВМ PC AT (286/8) 80287 100 100 1.00 100 100 100 100 100 100 500 
Dell System 100 (8086/9.54) 8067-2 040 142 059 042 048 0.59 044 059 029 239 
ІВМ РС XT (B086/4.7) 8087 022 071 032 025 033 028 022 035 029 1.47 


* Били impression—not a АЙ rever. 
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Qur new benchmarks debuted in June 
this year, and since then, we've put 
dozens of new machines through their 
paces. Because our benchmarks are the 
most detailed available, we have reams of 
data to help you differentiate among even 
extremely similar machines. But the 


EE Tatung TCS-8000 
— LL IBM PS/2 Model 70-E61 


down side to having this much data is ob- 
vious: Over a period of months, it can be 
difficult to remember just where each 
machine fits into the grand scheme. 
That's why we've collected 6 months’ 
worth of system benchmarks into the 
graphs and charts on these pages. At a 
glance, you'll be able to see where each 
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machine falls in terms of its overall per- 
formance (the cumulative applications 
index) and for each of nine separate mea- 
sures of application-specific and subsys- 
tem performance. Whether you need 
first-approximation information or high- 
ly detailed data on a machine's subsys- 

continued 
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BYTE BENCHMARK INDEXES 
Machines tested without a coprocessor (descending order, fastest overall machines first) 
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For the Macintosh (descending order, fastest overall machines first) 
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terns, it's all here. 

Of course, speed isn't everything. So 
we've also included а column that telis 
you in what issue each machine was ini- 
tially reviewed. Those reviews will give 
the additional information you need to 


Machines tested without a coprocessor (descendi 


make a truly informed decision about 
any of these computers. 

The machines are placed in two main 
groups: those tested with a math copro- 
cessor and those tested without. Within 
each group, the machines are listed in 
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Month 
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order of decreasing speed. The bench- 
marks listed here incorporate all changes 
and revisions made since June. 

We've also included a separate table of 
Mac benchmarks, including preliminary 
benchmarks on the new Mac IIx. m 


ng order, fastest overall machines first) 
Applications 


Cum. 
engl. 
DB За/ Стр. indx. 

Eng. 

1.31 

1.14 

1.12 

1.05 

0.90 


11.54 
11.21 
10.74 
10.64 
10.29 
10.09 
10.05 
10.03 

2,76 


For the Macintosh (descending onder, fastest overall machines first) 


Low-Lavel 


CPU Пәк Video WP $s 


4.57 3.02 
3.81 2.58 2,35 2.00 
1.00 1.00 1.00 1.00 


.B1 75 91 .B0 


2.58 2.60 


2.06 
1.75 
1.00 

B8 


240 BYTE ~ DECEMBER 1988 


| .. Масих 
Object-Oriented Programming 
Mac II Expansion Boards 
Short Takes * Plus More 


Safety first. 

That's the basic rule of thumb with disk drives because you 
cant risk crashing. And that’s precisely why you should buy a 
Jasmine DirectDrive^ Ranging in storage from 20MB up to 
140MB, all DirectDrives have to first pass the Jasmine torture 
тезі: 10 million read/write commands with stop starts at 
low voltages. 

Equipped with Symantec™ Utilities for Macintosh, you can 
even recover data from a mistakenly initialized hard drive — 


Then back everything up with Microseeds simple yet power- 
ful Redux” software that’s included too. And our true SCSI 
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to different users, managing everything from the control panel. 
Yet another Jasmine exclusive, 

We drive faster than the competition and offer a no-nonsense 
two year limited warranty. 

It’s storage you can definitely afford. And given the value of 
your data and our safety record, you can't afford to consider 
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‚.. in which users 
prove to be 
the big winners 


ometimes things seem to work 
out better when there's a little 
competition. It brings out the 
best in almost everybody. 
Take, for example, the two main con- 
tenders in the microcomputer race, the 
Macintosh and the IBM crowds. 

To be sure, some strong feelings are 
found on both sides. Still, both have in- 
corporated some of the other's successes 
into their own arsenals, benefiting users. 
In fact, you and I have had a hand in 
shaping the computing environments in 
which we work. 


Let's Go Racing 

This microcomputer business is a little 
weird; it's hard to come up with a meta- 
phor that accurately represents it. In an 
automobile race, for example, you have 
backers, owners, designers, mechanics, 
drivers, and others, all of whom work to- 
gether. Ail things being nearly equal, 
there are lots of little self-contained orga- 
nizations or teams. 

lf a team's mechanic improves on a 
fuei-metering system or builds an inno- 
vative —— system, that team 
might have to show it to the pompa. 
body, but not to its 
members of that team might win on 
races, claim more prize money, and 
chuckle to themselves, but, generally, 
their secrets are protected. 

When a company innovates in just 
about any area of microcomputer tech- 
nology, it might surge ahead in the race. 
Yel, eventually, it gives its competitors, 
in the form of production units, the de- 
tails of its hard work. 

Legalities notwithstanding, a com- 
pany's secrets are available for all to di- 
pest and mimic. Most important of all, 
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A Great Race 


you and ] can scrutinize all the entries, 
and if we, the “spectators,” are not satis- 
fied, we send the deficient teams back to 
their drawing boards. We hold a lot of 
power in our fingertips. 

All this and innovation 
provides a great benefit, though: We 
spectators get to enjoy a really great 
race. The race cars are competitive, and 
we can pick & favorite based on what 
brand, model, or other subtlety we like. 
Why, sometimes we can even influence 
the features of the racecourse: If we are 
willing to pay for a certain feature, just 
about every competitor will add a special 
interpretation of it next year. 


The Green Flag 
In the early days of microcomputing, 
when the Appie II began to succeed, it 
founded an entirely new class in the great 
computing races. The prize money 
looked attractive to old pro IBM, and it 
wanted to compete. Thus, it unveiled the 
ІВМ PC, complete with expansion slots, 
something that Apple had shown to Бе at- 
tractive to spectators. Two favorites 
emerged, sleek versus boxy, and, fol- 
lowed бу other contenders in all shapes 
and horsepowers, the race was on. 

When Apple introduced the mono- 
coque Macintosh, the race began to take 
on a whole new look. Though flawed 
with smail memory, a single disk drive, 
no expansion slots, and more appear- 
ances of the system Bomb than was 

iated, the Mac's icon-based aero- 
dynamics and Motorola power pushed 
the competition up а notch or two. 


А Design Hiccup? 
[IBM's new Micro Channel Architecture 
(MCA) induction system was supposed to 
bring the next leap in performance. But 
racing teams and fans seemed a bit disen- 
chanted. A new fuel (08/2) was very ex- 
pensive (memory) and difficult to obtain 
in a complete blend (the missing add-on 
). Some performance was to be 
gained in an endurance race, but a large 
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season-pass investment was required of 
the spectators. 

This new design, similar but not quite 
equal in magnitude to the Macintosh's, 
has not become the darling of the racing 
set. [In fact, some mutual competitors, 
after test-driving the MCA machines, 
decided to form their own racing consor- 
tium. They are using the proven AT-bus 
design and will try to take on IBM and 
Apple using the large numbers inherent 
in spectator power. 

Meanwhile, Apple pulled the tarp off a 
boxy entry called the Macintosh II, com- 
plete with expansion slots. And while it 
retains the spirit behind the technology 
of the original Mac, physically it looks 
like an IBM design. Then, unexplain- 
ably, partway through the season, Apple 
decided it has a winner and raised the ad- 
mission prices. Well, as I said, it's tough 
to find a really accurate metaphor. 

You might argue that all this copying 
and trying to please al] the spectators 
breeds а dull homogeneity. But as long as 
there are enough devotees to support a 
concept, that concept can live. The hard- 
ware and software that we see are гейес- 
tions not only of the inventors but also of 
the environment in which they exist. 

Where will the race end? We hope it 
never does. 


What's under the Hood 

The foregoing brings us to this, BYTE's 
second Macintosh Special Edition for 
1988. You knowledgeable and skillful 
spectators asked for à bigger Macintosh 
venue, and we have responded. [n 1989, 
four more Macintosh Special Editions 
are scheduled to appear, in March, June, 
August, and December. 

As the Mac continues to evolve, BYTE 
will continue to provide you with practi- 
cal information and theory that will help 
you build and maintain a personal com- 
petitive edge. See you at the races! 

—trene Smarte 
Special Projects Editor 
(BIX name "gsmarte") 
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NATURAL LANGUAGE INTERFACE 


THE COMPUTER CHRONICLES 
MAKES KEEPING UP WITH THE INFORMATION AGE EASY 


Stewart Cheifet and Gary Kildall are your co-hosts for a 
weekly half-hour television program aimed at computer 
users, owners, educators and computer industry pro- 
fessionals, If you're looking for help in finding out 
what's new and what's news, tune into THE COMPUTER 
CHRONICLES every week on your local public television 
station. 


Regular commentators are Jan Lewis, President of 
Lewis Research Corporation and publisher/editor of 


EX Е 
JAN LEWIS 


The Computer Chronicles is funded іт part by McGraw-Hill’s EX И 
magazine. The Computer Chronicles is а co-production of WITF/ 
Harrisburg and KCSM/San Mateo. 


GEORGE MORROW 
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HyperAge magazine, and George Morrow, founder af 
Morrow Designs. 

Topics this season include: CD ROMS — Shareware 
— Multitasking — Business Graphics — Investment 
Software — PC Imaging — PC Networks — Decision 
Support Software — Laser Printers — Hypercard — 
Input Devices — and MUCH MORE. 

Each week THE COMPUTER CHRONICLES looks 
at the top stories of the weck in Random Access, a news 
segment designed to keep you informed about the latest 
developments in the computer industry. 

THE COMPUTER CHRONICLES, a weekly half- 
hour of public television that just might be the help you 
need. 


THE COMPUTER CHRONICLES 
IS NOW ON BIX 


Bix, Ihe Byte Information Exchange, now has a conlerence 


for thé Computer Chronicles. 

Now you can communicate directly with the stati of the 
Computer Chronicles to suggest topics for future shows or lo 
request information or details on past shows. 

Once on Bix, just type “join comp.chron" at the colon ()) 
Drone 
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Modeling Made Easier 


Writing simulations usually isn’t consid- 
ered trivial, but when you possess the 
proper environment and tools, you can 
do some pretty impressive work. In this 
article I would like to introduce you to a 
commercial software product that mar- 
ries simulation modeling and object-ori- 
ented programming (ООР). Together, 
they make a very productive combination 
on the Mac. However, before І can talk 
about the software and how it works, we 
need to look at OOP in general. 
Although much has been written about 
it in the last two vears (see August 1986 
BYTE), OOP can be reduced to a couple 
of fundamental notions. First of all, 
OOP looks at programming problems 
differently than more traditional meth- 
ods. Programmers using non-OOP pro- 
cedural languages such as FORTRAN or 
Pascal might think about creating а pro- 
gram &s à series of black boxes, each of 
which solves one part of the problem at 
hand. In this case, they would construct a 
new program by first breaking the prob- 
lem down into its constituent parts (the 
divide-and-conquer strategy), writing 
program segments to solve each part of 
the problem, and then assembling the 
‘Se age parts іп the proper order. 
ks, structure, order of execution, 
and timing are critical to this kind of pro- 
gramming orientation. 


Doing It the OOP Way 
Programmers using OOP languages or 
tools don’t need to decompose a problem 
in this manner, nor do they need to reas- 
semble it in a structured way. Their con- 
cern is not with composing algorithms or 
specifying precise data types. Instead, 
OOP programmers concentrate on the 
objects that need to be manipulated and 
how they can be manipulated. OOP pro- 
gramming considers data and algorithms 
to be i ble because they join to 
form the objects. OOP languages are not 
procedural; they are declarative. OOP 
emphasizes definitions. 

Objects, then, form the basis for any 
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Don Crabb 


Simulation 
modeling meets 
object-oriented 

programming 


OOP language or development environ- 
ment. The agents that act upon objects 
are calied methods (they correspond to 
functions or procedures in a procedural 
language). Objects communicate among 
themselves using , which are 
kind of like function or subroutine calls. 
All the actions that take place in an ООР 
system result from objects sending mes- 
sages to other objects. OOP systems also 
support sophisticated object classifica- 
tion methods, called object classes, so 
you can assign like properties to a group 
of objects (individual objects in a class 
are called instances). 

Inheritance 15 perhaps the most power- 
ful construct found in OOP languages 
and systems. It allows instances of the 
same class to inherit properties or be- 
haviors from all those classes that pre- 
cede it in your overall object classifica- 
tion scheme. [Inheritance saves you from 
a lot of repetitive coding, helps simplify 
overall application design, speeds up 
compilation, and allows you to concen- 
trate on creating your application rather 
than concentrating on the development 
environment. 

Now that you know a bit about what 
makes up an OOP language and environ- 
ment, consider what happens when you 
combine "OOPness" with another inter- 
esting programming class, simulations. 
Computer simulations attempt to imitate 
naturally occurring processes in as much 
detail as possible without requiring a 
real-world interface. The simulation oc- 
curs strictly in the memory of the com- 
puter and in the display оп the screen. 
Naturally, simulations can be difficult to 
create and program, although main- 
frame simulation tools have been around 
for a while. 


Simulation on the Mac 

Simulation software for the Mac has just 

gotten off the ground. А program called 

Stella was an early pioneer, and it has 

been updated several times since its re- 
сөнгіннесі 
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MODELING MADE EASIER 


lease. The program that best typifies the 


lished by Imagine That! (I love that 
пате!), Extend uses block diagram 
models to nt the essence of a sim- 
ulation and to display the behavior of а 
complex simulation system. But it is 
Extend's ability to build libraries of dia- 
gram blocks, each with custom icons, di- 
alog boxes, on-line help, and separate 
behaviors, that gives you some OOP 
power, because blocks can be manipu- 
lated in ways similar to OOP objects. 


F xtend 's 


power comes 
from its modeling 
capability. 


Extend includes its own modeling lan- 
guage, called ModL. 

Extend reminds me in many ways of 
HyperCard. Not that it's stack-oriented, 
because it's not. Not because HyperTalk 
looks Jike ModL, because it doesn't. Not 
because they both cost $49.95; Extend 
costs 9405. No, Extend reminds me of 
HyperCard for three other reasons. 
First, Extend works with what can be 
called an object-like orientation—not the 
true object orientation I described above, 
but more like the рага] ООР features 
found in HyperCard. Second, Extend 
permits nonspecialists to create com- 
poter simulations in the same way that 
HyperCard permits nonspecialists to 
create their own stacks. And third, Ex- 
tend's ModL language, like HyperTalk, 
provides for message handlers (on 
handlers) 


As with any simulation system, Ex- 
tend's power comes from its modeling 
capabilities. Unlike some mainframe 
simulation systems I've played with, Ex- 


cludes a graphics window in which you 
can run existing simulations from their 
block diagrams (Extend includes useful 
samples), build new simulations from li- 
braries of existing blocks, or create new 
block diagrams entirely and incorporate 
them into new simulations. Extend also 

continued 


Listing 1: А sample simulation script from Extend. This one is called 
EarthQuake. Notice the similarity to the C language. 


constant Papeed is 3.6; ** miles/second 

constant ratio is 0.3; ** ratio of S to P wave speed 
integer mum’, nm, numS, num25, 11Р, 115, jjP, 995; 
real PArray[], SArray[]:; 


** hare із the user-defined function that calculates the 
*" wave propagation for the media 
Real 


wavecalcí(integer num, integer і, integer 1, real waveArray(], 
real wavein) 

( 

integer k; 


«= Wave propagation 
к = 1-1; 
1f tk < 0) 

k = тша?2-і; 


tr exponential decay af waves 

waveArray(1)] © wavein-.25*waveArray(1]-.125*waveArray [k]; 
return (waveArray |3211: 

} 


on simulate 

i 

integer k; 

real SWavePart, s, p; 


** sum all distances 
** for final magnitude 
те Calculation 


DistanceOut = DistancelIn+Diatance;: 


iF (уіл) ** if more than zero elements in transmission line 
i 

ае 5 Wave propagation 

115 = iiSknum25; 

315 = 115%пыт25]; 

sWaveOut е мауеСаісігіяі25, 115, 355, Sarray, SWavein); 
1154€; 


13549; 


ae P Wave propagation 
iiP = Li1PÁnumiP; 
11Р = ijPknum2P; 
pWaveQukt = waveCalc(num2p, 1iP, 31Р, Parray, PWavein); 
111P ++7 
334: 
} 
else 
{ [ 
asKaveOut = sWaveln: | 
pWaveOut = pWavelIn; | 
} 


on endsim 
( 
disposeArray (SArcray) ? 
disposeArray (PArray); 
) 


** simulation із over, throw away dynamic arrays 
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includes various kinds of output win- 
dows, although you might typically trace 
the behavior of your simulation through a 
рісі 


Requirements for Extend аге а Мас 
Pius, SE, or II with 1 megabyte of RAM. 
The program is available only on 800K- 
byte floppy disks, and a hard disk drive 
is recommended. And if you use Mukti- 
finder, you can set up your simulations to 
compute in the background while you 
continue on with other work in the fore- 

You represent blocks by icons, which 
are the objects of the system. Each block 
can be as simple or complex as your 


Е 


manages the interblock 
messaging that makes 
the process work. 
= 


needs dictate. The actions a particular 
block takes are governed by its script, 
written in ModL, a C-like language. 
Blocks are connected to other blocks 
through lines (that represent signal 
paths, for example), while the lines 
themselves end in symbols called con- 
nectors. 

Extend supports only two types of con- 
nectors, input and output. Extend signals 
work much like OOP messages; they are 
the means by which blocks communicate 
with each other, passing along the results 
of a block's processing so it can be used 
by the other blocks in the simulation 
model. 

Each block supports its own dialogs, 

so you can query the user of the simula- 
tion for specific inputs. This dialog box 
support is standard Mac stuff, so the 
simulation you build acts much like any 
other Mac application. The block dialog 
boxes support the usual interface conven- 
tions, including such items as edit fields, 
push buttons, radio buttons, and check 
boxes. 
When a simulation is running, Extend 
manages the interblock messaging that 
makes the process work, informing each 
Моск of the current state of the simula- 
tion by sending it system messages. 

The ModL uage won't win any 
awards for originality, but it does have a 
shallow learning curve, especially for 
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on ok же check for acceptable valves before closing dialog 
{ 
1f {поМа1џе (distance) || distance < 0.0) 

{ 


ызегЕггег ("Please enter a positive value for Oistance"); 
abort; 
} 

} 


on checkdata %% check for acceptable values before simulation 


{ 

{Ё (noValue(distance) || distance < 0.0) 
abort ; 

) 


on stepsize 


** calculate the deltaTime to give us at least 4 elements 
ай in the array. Extend TM will use the minimum deltaTime 
** of all the blocks, so that you may end up with more 

** than 4 elemants 


аз minimum of 4 elements 
** in array 


Geltacime = distance/ (4.0*Papeed) ; 


on initsim 

{ 

ка hare we now know the deltaTime that Extend TM is using 
"" 56 we can build the array used for our transmission 

*t line model 


"= calculate the number of elements necessary for the 5 wave 
num т distance/ (deltaTime*Pspeed*ratia)*0.5; 

hums = mums*2; 

makearray (SArray, mnum25); 


** initiallze the array to zero 
for {115=0; iiS«num25; 115++) 
SArray(115) = 0.0; 


115 = 0; 
138 = noms: 


"" calculate the number of elements necessary for the P wave 
numP = distance’ (deltaTime*Pspeed)s*0.5; 

numzP = numP*2; 

makearray(PArray, потр}; 


аж initialize the array to zero 

for [11P90; iiP«num2P; 11Р+) 
PArray[11P] = 0,0; 

11Р а 0; 

132 = numP; 


оп heip 


{ 
showtte lp {) 
} 
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those with C or BASIC programming ex- 
perience. ModL follows C so closely that 
you may be able to port simulation scripts 
written in C on another computer to your 
Mac and compile them with ModL after 
a few minor changes. Listing 1 is a script 
taken from a block in the EarthQuake 
sample simulation on the Extend exam- 
ples disk and shows this C allegiance 
closely. 


The most i on handlers in 


ModL are those that appear in almost 
every script: on simulste, on check- 
data, on initsim, and on help. With 
these four message handlers, you can 
build almost any simple block script. De- 


spite its "C-ness," ModL supports only 
three data types—integer, real-mumeric, 
and string—because it'$ not supposed to 
be a general-purpose language. These 
three data types, along with the rest of 
ModL's syntax and features, give you 
everything you need to create simple or 
complex scripts. Іп fact, the ModL lan- 
guage is so nicely self-contained, you'll 
begin to wonder why more Mac applica- 
tions don't include their own small, dedi- 
cated languages. 

A structured procedural language like 
ModL, working within the object-ori- 
ented simulation development environ- 
ment of Extend, provides a much strong- 
er system than would have been possible 
otherwise. With this hybrid system you 
can go to work and create some dazzling 
simulations without the pain normally 
associated with simulation program- 
ming. For my money, Extend lives up to 
its name. @ 


Don Crabb is the director of laboratories 
and a senior lecturer for the University of 
Chicago department of computer sci- 
ence. He is also a consulting editor for 
BYTE. He can be reached on BIX as 
"decrabb. br 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Bulletin Board Software 


Electronic bulletin board systems 
(BBSes) rode into prominence on the 
coattails of the information age. From 
the first BBS created by Ward Christen- 

sen and Randy Suess to the multinode 
"megaBBS" systems of today, the BBS 
has become a kind of grass-roots com- 

munications medium for the computer 
community at large. And BBS programs 
have been written for almost any kind of 
computer system you can think of. From 
the lowly Timex Sinclair to Tandy's 
briefcase Model 100 to the sleek 80386- 
based machines, BBSes have thrived and 
survived. 

There is a certain minimalist charm to 
running a BBS that creates a communica- 
tions subculture out of silicon and copper 
wire. Certainly there is an intangible ai- 
lure that leads people to dedicate a so- 
phisticated piece of computing equip- 
ment to being a communications work- 
horse. Maybe it's the fact that a BBS is a 
high-tech throwback to the general store: 
а group of people meeting іп a familiar 
place to discuss issues and topics of com- 
mon interest; the cracker barrel replaced 
by a CPU; the hitching post а Dons way 
10 carrier tones and high-speed modems 

Given the attraction of ВВ5е to hun- 
dreds of thousands of computer owners, 
it is no surprise that BBS programs have 
been written for the system first touted in 
24-point Madison Avenue type as "the 
computer for the rest of us.” I'm talking, 
of course, about the Macintosh. 


Point, Click, Oops 

The Macintosh opened another world to 
the computing community. With ad- 
vanced graphics and ап icon-driven in- 
terface, the Mac’s possibilities were in- 
triguing enough to create an almost 
fanatical following during the com- 
puter's infancy. Naturally, the "MacRe- 
ligious" set out to prove their computer 
could do what other systems could do— 
only better. But when it came to on-line 
communications, the Mac had no partic- 

ular advantage. Early Macintosh BBS 


for the Mac 


Brock N. Meeks 


What you choose 
depends on 
what you need to do 


programs were slow and kludgy. Add to 
that the fact that dedicating a Mac as a 
communications center was an expensive 
proposition, and there was little incentive 
for programmers to pursue advance- 
ments in this area. 

АП the of the Mac—the 
icon-driven interface, the point-and- 
click event loop—were lost in the ASCII- 
based world of on-line communications. 
There were some early attempts at incor- 
porating the Mac's unique interface into 
the on-line world. One example was the 
ill-fated MacUnde With its net- 
work of "agent" and "courier" BBSes. 
This network attempted to embrace 
menus, buttons, and dialog boxes and 
was а precursor to Apple's stellar Apple- 

But the use of graphical interfaces re- 
quired proprietary software, and the idea 
never caught on in the populist, modem- 
owning world. Instead, programmers 
were content to write BBS programs for 
the Mac that simply improved on those 
early attempts. 

The Macintosh BBS community is still 
evolving. The programs are faster and 
less bug-ridden, yet Mac-based systems 
still offer little, if any, advantage over 
BBS programs written for plain-vanilla 
IBM-type personal computers. In spite 
of the drawbacks, however, Mac BBSes 
are increasing. There are d promis- 
ing developments on the 
there's even talk of a practica йс 
tation of the Macintosh graphical 
interface. 

Thus, today's Mac-based BBSes are a 


thin thread in the loosely woven fabric 
that constitutes this nation's network of 
BBSes. Programs like Echomail and 
Tabby have been written for Mac-based 
BBSes, enabling hundreds of BBSes to 
exchange messages electronically. These 
programs allow users to upload messages 
on their local BBS, address them іс a re- 
mote system, and have them automati- 
cally transferred to the remote system in 
the dead of night. [n this sense, those 
using Mac BBSes are able to emulate 
and participate in the well-established 
FidoNet network of BBS message traf- 
fic. (FidoNet operates on DOS-based 
machines.) 

The remainder of this article examines 
some different kinds of BBS software 
available for the Macintosh. Each has its 
own uniqueness and special features. 
Choosing to run a Mac-based BBS will 
depend largely on what you want to do 
with it and how much money you want to 
spend in supporting the board and its 
users. 


Red Ryder Host 

Written by Scott Watson, Red Ryder 

rim (RRH) is perhaps the most widely 
used Mac BBS in operation today. The 

version ] discuss here is up and running 

at limited sites under beta test version 

2.0, code-named Lazarus. 

The board sets up all your parameters 
during your first log-on. You have a line- 
feed test, terminal choice, clear-screen 
option, and the opportunity to set the sys- 
tem to function under the “hot menu" 
command structure. The hot menu sim- 
ply means that any command you type is 
acted on immediately without your һау- 
ing to hit a carriage return. Although 
such a feature might seem a given, по 
everyone wants or can use a hot menu. 
Anyone plagued by noisy lines will want 
to turn off the hot menu feature, as апу 
spurious line noise could send КЕН into 


The board is compatible with the 
continued 
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Tabby store-and-forward message pro- 
gram. As I mentioned earlier, Tabby 
allows you to post a message that is sent 
із systems across the U.S. and, in some 
cases, around the world. Others can read 
and reply via the Tabby function on their 
local systems. Another function is called 
NetMail. This is a program that hooks 
into the f world of Usenet, a 
somewhat unwieldy electronic 


messaging 
network used by research labs, universi- 
ties, and corporations all over the world. 


However, NetMail 15 &n expensive option 
for the system operator (sysop), mainly 
because the host computer has to make so 
many long-distance phone calls іп sup- 
port of the store-and-forward message 
networ 


k. 

Sysops of RRH systems are supplied 
with a "construction set" that gives them 
complete control over the appearance 
and operation of the entire system. The 
systems are built using several buikling- 
block modules to create the menus, file- 
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transfer sections, message bases, and so 
оп. A sysop can construct up to 20 differ- 
ent message bases, and there is no limit 
to the number of file-transfer sections 
that can be set up. 

The file-listing section contains infor- 
mation about each file available for 
transfer, such as the name of the file and 
how large the file is in kilobytes, which 
determines how long the file will take to 
transfer. Also included is information 
about the time and date the file was 
uploaded, a short description of what it 
does or looks like, and the file type. 

RRH allows up to 256 levels of clear- 
ance for each user, menu command, and 
download file. Each menu command can 
be set up to be available if its clearance 
level is greater than or equa! to, less than 
or equal to, or only equal to the user's 
clearance level. In addition, the system 
supports both X MODEM-checksum and 
XMODEM-CRC file-transfer protocols, 
with full MacBinary format recognition. 
The program comes with over 70 pages 
of well-written documentation. 

According to developer Watson, КЕН 
will eventually be supporting a graphics 
driver protocol that allows you to make 
your BBS appear to users as if they were 
using a local Macintosh application. 
Watson also says that there wil] be graph- 
ics, menus, mouse buttons, scroll bars, 
and more. 

Another interesting feature of RRH is 
the voting option. This allows a sysop Lo 
set up a series of questions that can be an- 
swered by users. Votes are tabulated, and 
users can peruse up-to-the-minute results 
of the tabulations. (However, there's no 
built-in safeguard against ballot-box 
stuffing!) 


HyperBBS 
When HyperCard hit the Mac world, 
several were touted as “it. " 


Everything from self-published electron- 

ic novels to the ultimate information те- 
source was cited as a use for HyperCard. 
No one gave & thought to the possibility 
that a HyperCard stack might be turned 
into a BBS. No one until Harry Chesley, 
that is. 

Chesley wrote the HyperBBS entirely 
in HyperCard and uses a set of serial port 
XCMDs developed at Apple Computer, 
where he works. HyperBBS commands 
are invoked by typing a single letter; the 
BBS fills in the rest of the command and 
acis on it. Second, the board features 
automatic word wrap—both input and 
Output, so carriage returns aren't needed 
except at the end of paragraphs. 

to Chesley, the BBS, from 
the sysop's point of view, is very "Mac- 
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ish and graphical." However, from the 
user's point of view, it is a traditional 
text-based BBS. Chesley claims to be 
working on “added features” that will 
enable users to “see a Macish interface 
such as the sysop sees." In the mean- 
time, he says, "Consider the lack of a 
graphic interface for the user an incen- 
tive to become a sysop.” 


Uploading Files 

The HyperBBS is divided into three 
areas: а set of menus for navigating be- 
tween areas; messages sections; and a 
thoroughly done on-line help system. 
Files can be attached to any message 
written by a user. In this way, you can 
write & Message секіре а particular 
program m, or application and 
then attach a binary file to that message. 
After reading the text of your message, 
anyone can then proceed to download the 
attached files. 

These files are uploaded as part of the 
message-creation process. When enter- 
ing апу kind of message, you must fill in 
several fields. The system prompts for 
each of these by presenting the name of 
the field. Messages can be made private 


or public, depending on your preference. 
Either option allows you to attach files to 
the message. 
А nice touch in HyperBBS is the "fil- 
ter" command. This allows you to select 
the messages you want to see by date, by 
sender of the message, or by keywords 
within the message. This command.is 
handy for searching a message base when 
you can't quite remember where you read 
something the day before. It is essential 
when searching for files. To look for a 
particular type of file, you'll have to use 
the filter command in conjunction with a 
keyword. The board supports XMODEM 
and MacBinary protocols. 

Two notes: The program doesn't work 
with the Apple 1200 modem. However, 
according to Chesley, it will work with 
the Apple Personal modem. “I spent 
hours trying to figure it [the Apple 1200 
modem] out and failed," he says. “Тһе 
modem doesn't seem to accept com- 
mands when it's ringing." Second, the 
board is slow. Running under Hyper- 
Card is kind of glitzy on first take, but 
the slow execution rate is trying at best 
and, if you're calling long-distance, 
expensive. 


Nova Link 

Nova Link is a port from the MS-DOS 
world. But developers Alex Hopmann 
and Mark Weaver have “really bam- 
тегей on the program" to bring it into 
Ше Mac environment, says Hopmann. 
The board шыбың sath op atl your 
parameters before you even get to the 
main menu. Linefeeds, destructive back- 
spacing, bot menus, terminal type (TTY 
or VT-100 only), and so on—the pro- 
gram asks you to set all these on your 


first log-on. 
Nova Link is the most complex of all 
(һе Mac BBS availabie. It is 


also the only “multiuser” BBS available 
for the Mac. Currently, two users can be 
on-line simultaneously. Weaver wrote 
the multitasking program that allows the 
program to handle both users. 

Hopmann doesn't figure that two 
users on a single Mac presents much of a 
problem. "When vou think of it, most of 
the ВВ5 work is interactive, and there- 
fore you're not going to need a lot of 
throughput the majority of time," he 
says. "Interactive typing is very slow. If 
you are doing file transfers, then, veah, 

continued 


How a software engineer 
got to captain the 
Iunar landing module. 


The Computer Museum is everything 


youd expect, and a lot of things you 
woukint. 


Of course, the museum contains a 
most significant accom- 


collection of the 


module on the Apollo fli 
So, the next time you 


simulator. 
in Boston, stop 


ы Computer Museum. You'll discover 


i da (ал a lot of machines, it's also а 


plishments in the history of information 
processing. But it's not just a great place 
to see things, it's also a great place to 
do things. | | 

There аге over twenty interactive ех- 
hibits at The Computer Museum. You сап 


design a car, create your own fractal land- 


scape, or even captain the lunar landing 


кі more information, or to become a 
Museum Member, write The Computer 
Museum, or call (617) 423-6758. 


| The Computer Museum 
(iS mb T -—-——- у TNI 


Theres sameling in ЇЇ ки everyone 


300 Congress Street, Boston, MA 02210 
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you're going to notice a slowdown.” The 
board utilizes both the serial and printer 
ports for data ГО. 


Keeping the Advantage 

Hopmann wouldn't reveal details of 
Weaver's multitasking program. “It 
would give away our advantage," he закі. 
“Basically, it works like any other multi- 
tasking program: It switches between ap- 
plications. You have to specify stack 
size, and you've got the same program 
running а couple of times at once, I'd like 
to point out that some other Mac BBSes 
are going for multiuser status, but they 
have to run under MultiFinder and that 
won't be half as good." Running under 
MultiFinder requires a lot of overhead, 
and the Mac would have to be switching 
constantly between two programs in 


memory. 

Hopmann says that Nova Link is going 
to support the Epic Technologies inter- 
nal Mac If modems. Esch Epic modem 
will take up one slot. In the future, he 
hopes to support the Mac IT's four-serial- 

port board. 


P ралар ihe biggest difference be- 
tween Nova Link and other Mac BBSes is 


Ath Dimension: A Complete Guide te 


Dataase Develepment 
by Tin Хақ 
мү 


Pesfect Юг begining and ad- ж 
vanced users alka, this hook уды yen?" 
will help you gei me most out 


of Acus, Inc's powari and 
versata database d 


sol tware for Ша Macintosh. | 
4th Dimension Begeneing with ife 
Basics — аттық and editing data 


v پل‎ iy отту РЕ ИҢ 480 pages, $21.95 


The Complete Guide te dBASE Мас 


Gan Shafer and 


avery then 
dud mplemenbng, debug. 


menavon of dBASE yen te 
programming language, ard 
much пина. Softhoasd, 528 piget, 12195 


its incorporation of a Lree-structured 
message base. This entails the nesting of 
messages under a "parent" topic. Ali 
subsequent responses are called “chil- 
dren.” А commenti to а message desig- 
nated as a child is called a "hroether." 
Yes, it may be confusing at first, but once 
you've learned bow to navigate the tree 
Ssiructure, the information flows in a lin- 
ear fashion. Mavigation of Lhe tree struc- 
ture is enhanced by а command called 
"newscan." Afer entering the tree and 
picking a topic to read, you only have to 
enter N io read through the subsequent 
. To reach the top of the tree, 
you only have to enter MP for “move іс 
parent" (ihe originating message). 

If you can't handle the tree structure, 
there is always the “flet” message sec- 
tion. This is a sequential message-stor- 
age system where messages are simply 
stacked on top of each other in the order 
they were entered. It's easier 10 use at 
first, but it's much harder to read а dis- 
cussion with any kind of continuity. 

Any message entered on the system 
can have a binary file (or text file for that 
matter) attached to it. So, if you find the 
description of a program to your liking, 


with the Macintosh 
by Mark |. еф 
How you can make banier de- 


шр. and use а (Ав with Mac- 

intosh computers. In it, you Bnd 

Inforrmamon about the companies 
Шын. 


E 
E 
t 
F 


leon tenpherats 
| including modem servers, aon 
Cans, and memerah Dilges; and 


бтштегіз, ane ап and pbotegraphy, 
and much more, Sotibegad, 256 pape, 519.95 
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MacL ANS: Local Area Netwerking 


ya 


you can go right into download mode 
without having to exit to a separate file 
section. However, Nova Link does sup- 
port a separate file-storage area for stor- 
ing files not attached to messages. 

There is also a voting feature that èn- 
ables the sysop io set up a series of ques- 
tions to poll users on topics of their 
choosing. Users can cast votes and see 
the results. Nova Link alsc allows a chat 
mode between users. Although there are 
facilities for only two users at the present 
moment, Nova Link has an extensive 
“real-time” chat conferencing section 
already coded for use. 

Nova Link supplies sysops with a full 
library of source code for writing exter- 
nal applications. The library is written in 
Lightspeed C. Using this library of code, 
a sysop can write applications that allow 
remote users 10 perform any number of 
external applications, from running pro- 
grams on the remote host to remote store- 
and-forward message-handiing pro- 
grams. Nova Link is also compatible 
with several of the store-and-forward 
message-handling programs, including 
Tabby and NetMail. 

confined 


- | Consult 
with 4 


A 99 


or less 


РЕ B 1900 E Laks e 


Ог call 4-800 
10 order. 


Circles M23 on Reader Service Card 


1,000 ficppaes with lhe speed of a hard dnve 
- keel ta get your ever wage 
needs under contmi. 


ЖА Total Mac Compatibility 
COREL WORM drives are engineered to be 
100% MAC compstible so you don't have to 


Low 
Under $15/Mbyte of on-line capacity This is 
айкый as оне Из cre ісі tape but күйі ran- 


dom access, greater reliability, and mach 
longer bie medas. 


COREL Systema Corporation, 


' Hypercard databases 
Back-up copies 


1600 Caring Алета, Onawa, Onan. KIZ ER? 
Cirela M4 on Reader Service Card 
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ШЕ Proven Software 

COREL has lod the way in PC compatible 
WORM drives with the heading installed 
base of over 34000 units. Now t brings the 
benefits of this experience bo the Macintosh. 


J Proven Hardware 
CORE] uses proven 

the leaders of the industry such as 
Paunasicac, Ricoh and Masxbor. 


ll Optional Developers KR 


For users & СЕМ that want to modify the 
normal optical disk software for Her own 
special applications. 


ШІ Hot Line & Bulletin Board 
وہر‎ ы шац үр ar 
quickly and efficiently. 


Та: (613) 728-320) Раз: (613) 728-9790 
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drtve mechanisms from 


ғы. 


COREL 400 
400 Mbyte capacity (2 x 200/ уйа) 
Cartridges $99 cach. 

' COREL 800 83,995 


КК) Mbyte capecity C я MOY side} 
Cartridges $160 ғасы 


ШЕ Shipping In Volume Now 
No delays. you will receive your drive 
within a few diys of your ander 


ШЕ Сай Us For More Details 
COREL sperialists әле teadly bó жүгіне? ану 


yeu have on this acting mew tech- 
nology Call ar Бах us nove 


$ “COREL 
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Items Discussed 


system 
512К bytes of RAM and two 
S00K-byte floppy disk drives. 


HyperBBS... Free (noncommercial 
use) 


(415) 824-7809 (a HyperBBS 

system) 

Inquiry M181. 

Nova Link ....................... 9100 
Soft 


World War IV 

А stark name for a BBS program: World 
War IV. However, it's an apt name. A 
fourth world war would likely be swift, 
lightning fast. And speed is the biggest 


Freesoft Co. 
150 Hickory Dr. 
Beaver Falls, РА 15010 


(614) 385-3870 (a W'WIV system) 
Inquiry M14. 


advantage of this BBS program, owing to 
its compatibility with the Telebit Trail- 


blazer 19.2k-bit-per-second modem. 


Тһе W'WIV BBS is built like an Italian 
sports car: not a smooth luxury ride, but 


quick. The menu setup is crude, rivaling 
that of the earliest BBS programs of sev- 
eral years ago. The menu choices, how- 
ever, are extensive, with more than 30 
choices at the main level. 

The main feature of this board is that it 
allows you to set up a file-transfer system 
operating at super-high speeds. This, of 
course, means that users must also have 
compatible modems, but for a company 
wanting a swift file-transfer system, this 
setup can't be beat (at Feast, noi in the 
Macintosh environment). The board sup- 
ports file transfers at up to 19.2 kbps. 
This is no small pro- 
gramming feat. The Telebit modem is a 
nightmare of registers and complex pro- 
tocols, and much time and effort went 
into making this software compatible 
with these high-speed modems. 


Custom Macros 

One intriguing feature of World War IV 
is that it enables you to set up custom 
macros. To do this, you enter the Macro 
section. Here you're offered the chance 
to create a text macro of up to 76 charac- 
ters. You assign that text string a macro 
key (such as Control-D), and, anywhere 


How to make your Macintosh do any 
(Except maybe pitch baseball 


(): course no software can 
make your Macintosh do 
anything. But this software 
comcs close. For with double Helix 
11 you can transform your Macin- 
tosh into а whole office staff! 
With Double Helix П you can... 
» Take an order—and automatically 
gcnerate thc invoice, packing slip, 
and salcs report. 
» Record 10,000 scicnnfic experi- 
ments—and automarically track 
their progress, find out what's 
behind schedule, and compute 
the results. 


» Find our in a flash who has con- 
tributed more chan $20,000 this year. 


With this one databased informa- 


tion management system you can 
organize, manage, and support 


your business in a single integrated 
application. 


А Totally VISUAL System! 


Service... manufacruring... research... 


татты 


ГЕТТЕГЕТ ЕГЕГИГТГЕГГІ ТТ Е 


production...legal or property man- 
agement... any business or profession... 
with Double Helix Il's simple visual 
building blocks sou can casily create 
a system to rum your business. 

Forget obsolete methods. Forget 
wasting months learning program- 
ming languages and complex routines. 
Just point and click. Helix docs the 
rest for you. 
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Changes as Your Business Changes 


Double Helix II flexible, non- 
procedural design lets you casily 
change your system ro keep pace 
with your changing business. 

Can more than one person use 
the system at the same time? You 
bet... instantly, without needing а 
fileserver. You can even use your 
Macintosh systems on a VAX. 

Available at 
Dealers Nationwide 
For a Double Helix i1 demo disk, 
send $2.50 to cover postage & 
handling to: 

Odesa Corporanon 

4084 Commercial Ауспис 
Northbrook, iL 60062 
Ан. DHII Demo Disk or 
Сай: 1-800-323-5423 

(In pel ii 54151 


Dous: HSLDC || $595 List 


CM tee liven тарты жый Най» il repere eraberri 
S Cee Tompon m 2 мой homo cof Appir 
Computes, Ме VAL m а eke ol Digg) Eee Сора art, 
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on the system that you want to enter that 
particular text string, you need only hit a 
Control-D. 

Other features include a voting fea- 
ture, a global purge (to set your message 
markers up-to-date throughout the entire 
board), and the ability to run external 


$. 

Beyond these features, the board is 

pretty much a standard BBS with mes- 

sage bases and private electronic-mail fa- 

cilities. The program is offered under the 
shareware system. 


It's All ASCII to Me 

Аз one skeptic asked me during my pe- 
rusal of these Mac BBSes, "Who wants 
to run а ВВ5 on а Mac?" A good ques- 
tion, but apparently a lot of people do. 
Clearly, the state of Mac BBSes is about 
j years behind BBSes operating under 
MS-DOS. Bot then, the Mac is stil] rela- 
uvely young itself. 

If and when these Mac BBS program- 
mers put their graphical interfaces into 
use, we should see Mac BBSes become 
more popular. AppleLink is doing splen- 
didly with its graphical interface, but 
that is в commercial system. Another 
thing that Mac BBS programmers will 
have to take into account is this: When 
they go to a Mac graphical interface, 
they will be locking out the majority of 


personal owners, thus decreas- 
ing their potential audience by a signifi- 
cant margin, 


it's a non-issue. Mac BBSes 
already have sophisticated store-and-for- 
ward message-handling programs for ex- 
changing mail with IBM PC-based sys- 
tems. The evolution of Mac-based BBSes 
is likely to continue unhampered by in- 
compatibility with PC owners. As long 
as text can be swapped across the ether, 
there's no reason for undue concern. 
And in that vein, the network of BBSes is 
following the lead of its larger cousin, the 
commercial E-mail vendors, in a move 
toward global interconnectivity. 

The "computer for the rest of us" con- 
tinues to thrive on its own merits. And if 
the predicted developments for Mac- 
based BBSes do come about, no doubt the 
Macintosh will write its own chapter in 
ihe history of interactive telecommuni- 
cations. @ 


Brock N. Meeks is a San Diego-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
"brock. 11! 

Your questions and comments are wel- 
соте. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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shea CAD vote tt ыб ed peers 
Gary Meyers, Publisher MacGuide 


"Ex users of both AutoCAD and MOMS will ike 


easier with MGMS than with AutoCAD... 
Byte Magazine Review, January, 1988 
“ks refinement shows. Despite the influx of new CAD sofi- 


ware, іркіле heavyweights from the MS-DOS world, 
, MGMStation rates as one of the best values in the field.” 


Î <The program also includes excellent correct-by-design 
| dimensioning capabilities, something we fira saw on 


MGMStation= SAO ғам банк 
CAD/CAM package. Its performance, features and ease- 
of-use make it the best value for serious Macintosh CAD 
users. This professional-level CAD program can interface 
to other CAD packages via the optional IGES/DXF file 
conversion package. And, if you're designing mechanical 
parts, you may be interested in our CAM packape. 

if you're evaluating CAD or have outgrown 
your present software see your dealer or write 

us for a free HyperCAD^ demo stack. 


MGMStation 


from Micro CAD/CAM Systems, Inc. 
5900 Sepulveda Boulevard, Van Nuys, California 91411 
(818) 376-0008 Fax: (818) 901-0617 Тас ( (650) 310-7078 MCI-L'W 
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CCAD: 


POWERFUL. SIMPLE. AFFORDABLE. 


High-Performance Electronic Design Software 


It's a whole new ballgame for electronic CAE/CAD. 

MAC П has given the EE powerful new tools Lo work with. 
And McCAD — the world's leading desktop engineering 
software for the Macintosh — gives you the way to press 
those advantages when designing PCB's. Put it all 
together, and you have a CAD system that's faster, ihat has 
more memory, more storage and filing. ..and color. 

Remember, McCAD i$ a true integrated sysiem. We 
have modules that take you from schematics to PCB 
design to fabrication, with a lot of stops in-between. Buy 
one stand-alone component or tha whole package. It's up 
to you. Mix and match for your own workstation needs. 

And easy? if you're tired of user-friendly promises that 
turn sour with Incomplete systems, complicated manuals 
and convoluted procedures, McCAD là your answer. 


MACWORLD 
EXPOSITION, 


Rp 


VISIT US AT 
MACWORLD EXPOSEITION 
BROOKS HALL, SAN FRANCISCO 
JANUARY 6-0, rnt 
Booth 25-497 


MoCAD ia в кердш] табата of VAMP, inc; Macintosh is a 
tricosmark of Appia Compumr, Inc. 
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McCAD la зо вазу to understand and use, the engineer can 
start operating h immediately with no break in his work. 

You ask about economy? This might just be the best 
part. Not only does МеСАП have опе of the most enticing 
price tags around, Н also gives you the best price-for- 
performance іп tha Indusiry. For example, our integrated 
EDS system — including PCB, schematic, router and 
Gerber output — coats only $1,495, And our stand-alone 
modules stari ав low as $395. 

Wher it comes to engineering software for the Macin- 
tosh, McCAD canne be underpriced and outperformed by 
anyone. Period. 

So, it’s simple. AH you have io do is make the best 
investment of your professional lite, and then ай back and 
relax. МССАО does the reat. 


Published by VAMP, Inc. 
6753 Веит Ave, Los Angeles, СА 90028 


(213) 488-5533 FA (213) 400-8504 
Telex: 650-262-3009 Answer Back 850-202-3008-MCI 
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MindWrite 2.1 
ArchiText 


Full Impact 


MindWrite 2.1 
Is a Word 
Processor 

for Writers 


ne of the most sacred de- 
cisions Macintosh users 
make is their choice of a word 


processor, 

Гіп a technical editor who 
corrects manuscripts and also 
writes articles. When I'm 
done, I insert ASCII typeset- 
ting codes into the text and 
send it to the copy-editing de- 
partment for further work. I 
get manuscripts either 
electronically or on an MS- 
DOS disk, so the application I 
work with has to easily import 
text (good-bye Write Now 1.0) 
and strip out gremlin charac- 
ters like linefeeds or binary 
codes leftby an MS-DOS word 
processor (good-bye Micro- 
soft Word). I occasionally 
carry work home, so it has to 
work smoothly on a Mac Plus 


text from anywhere and in any 
shape. Because of my dead- 
lines, it must be reliable—no 
bombs allowed. For several 
years, Гуе used MacWrite. 
MacWrite can handle docu- 
ments with carriage returns at 
the end of each line, and you 
can cut and replace gremlin 
characters, making it useful 
for working with MS-DOS 
files. However, I've been 
writing more articles of late, 
and its limitation of only one 
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BYTE editors offer hands-on views of new products 


document open at a time and 
its slow spelling checker be- 
gan to really bother me. 

Enter MindWrite 2.1 from 
Access Technology. I exam- 
ined this new version with ap- 

because an earlier 
version (1.1) had a severe 
problem with screen refresh, 
and, worse, it crashed fre- 
quently. However, I liked its 
slick outliner, so! gave ita sec- 
ond chance. I'm glad to report 
that MindWrite's act has been 
thoroughly cleaned up. I tried 
MindWrite 2.1 on a Mac Plus 
with 2 megabytes of RAM, а 
Mac II with à Spectrum/24 
video board and a 19-inch 
monitor from SuperMac 
Technology, and a Mac Пх 
with an Apple Macintosh ЇЇ 
video board and an Apple- 
Color 13-inch RGB monitor. It 
worked fine on each machine, 

MindWrite 2.1' real 
rd lies in doing the busi- 

. First, it can 
ан multiple documents, 
each in its own window, 
MindWrite automatically ad- 
justs the window size to match 
the screen dimensions on the 
Mac you're using, displaying 
nearly a full page for you on a 
19-inch screen. Better still, 
small icons on the document 
window's vertical scroll bar 
let you position one or more 
windows precisely on the 
Мас" screen. 

This feature comes in 
handy in those situations 


| THE FACTS 


where you need to consult 
notes in one window while 
typing text in another. 
MindWirite's best feature is 
its built-in outliner. You type 
in an entry and terminate it 
with a carriage return. To 
build sublevels, you use key- 
strokes to indent the entry to 
the right (creating & sublevel) 
or to the left (to return to the 
previous level). Small dia- 
mond icons indicate each en- 
try, and a darkened diamond 
means that sublevels are asso- 
ciated with it. You hide or ех- 
pose sublevels by double- 
clicking to the left of the 
diamond. For those doing 
m work, a menu 
choice replaces the diamonds 


with properly labeled section 
numbers. 


When you save a document, 
you can opt to save the out- 
line's indented text and sec- 
tion numbers with your docu- 
ment, or to discard them. If 
you decide to reorganize the 
outline, it's just a matter of 
clicking and dragging the de- 
sired entry to а new location. 
All the sublevels associated 
with the parent entry are relo- 
cated along with it. Since an 
entry is terminated by a car- 
riage return, you can literally 
write your document around 
your outline. At print time, a 
dialog box lets you print the 
entire document, certain lev- 
els in the outline, or only the 
part selected. 


MindWrite2.] — 
$195; with Mind Write 
$29 


Requirements: 

Mac Plus, SE, П, or IIx 

(can run on à Mac 

512KE) with at Jeast 1 
of RAM, 


System 3.2 or higher, 
and Finder 5.1 or higher. 


Access Technology, Inc 

Access/MindWork 

Division 

200-G H Harbor 
, CA 93940 

(800) 367-4334 

Inquiry 


You can open MacWrite, 
text-only, ThinkTank, or Acta 
format files, and you can save 
documents in Mind Write's 
own format, or as MacWrite, 
text-only, or Acta files. The 
file filters provided by the 
add-on MindWrite Express 
package let you work with 
Microsoft Word files or export 
Mind Write files to Page- 
Maker. MindWrite Express 
imports and exports PC word 
processor files like MultiMate 
and WordStar. 

Other nice features in the 
new MindWirite include use of 
the cursor (arrow) keys, op- 
tionally saving the previous 
version of the document in а 
backup file, word counting, 
and a Clipboard function that 
lets you save the text of the last 
three Edit operations. The 

ling checker, provided by 
Spellswell, is fast, but it isn't 
too sharp on catching posses- 
sive versions of a word. 

Mind Write 2.1 isn't per- 
fect. The display has rare 
minor glitches, and some of 
the keyboard equivalent com- 
mands, like Command-7 to 
show the document's rulers, 
are a bit baroque. And I sure 
wish it could print back-to- 
front like MacWrite, so I can 
simply pick up my document 
inthe Laser Writer tray and go, 
without having to collate the 
pages. MindWrite also uses а 
lot of memory: 750K bytes, 
which leaves little room for an- 
other application if you're 
using MultiFinder and have 2 
megabytes of RAM. 

Nevertheless, this new 
MindWrite 15 practically as 
solid as MacWrite. It's fast, 
and the outliner can be a tre- 
mendous aid to your writing. 
If your needs run to serious 
writing, you work with im- 
ported text, and you don't 
need all the frills of page lay- 
out, check it out. 


—Tom Thompson 
coniinued 
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Archi Text: 
Hypertext Tool 
for Linking 
and Retrieving 
Information 


rchiText reminds me of 

the probably apocryphal 
story about two guys hearing 
bebop for the first time. One 
guy says to the other, "I don't 
know what it is, but it sure does 
swing." ArchiText, like be- 
bop, is hard to categorize— 
and even harder to fully ex- 
plain—but it really swings if 
it's the kind of thing you need. 
BrainPower calls it a text- 


(a phrase that may or may not 
be redundant). I think of itas а 
tool for linking and retrievi 
megapages of information, 
both text and graphics, in a re- 
markably easy way. Well, 
easy once you figure the рго- 
gram out and if you have all the 
information stored on disk. 

We're looking at ArchiText 
as a way to build a giant docu- 
ment (or "stack," in Hyper- 
Card-speak) of news stories 
we've done here at BYTE, in- 
cluding material from What's 
New, Microbytes, and Micro- 
bytes Daily (on BIX). Once 
the material is imported into 
ArchiText as ASCII files, the 
program lets us link all the sto- 
ries on a particular subject; for 
example, a story (or "node," 
in ArchiText lingo) that refers 
to relational databases can be 
connected to every other story 
on that subject. 

It’s not а radical concept, 
but linking nodes in Archi- 
Text is as easy as drawing a 
line, using the program's tool- 
box of various connectors, 
from one rectangle (represent 
ing a node) to another. You've 
guo to set the nodes up before 
you can link them, but once 
you've got the files in the Ar- 
chiText document, connect- 
ing them with the program's 
tools is simple. I've been using 
the program on a 1-megabyte 
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ArchiText 
$349.95 


Requirements: 

Mac Plus, SE, or II 
with at least System 4.2 
or higher and Finder 
6.0 or higher. A hard 
disk drive is best, but it 
can be used with two 
floppy disk drives. 


Macintosh SE and on an 8- 


The links, which are hyper- 
text connections, аге герге- 
sented оп the screen in what 
the program calls maps, made 
up of the node rectangles. 
Maps are the means by which 
you navigate the nodes, and 
you can have multiple maps for 
each set of nodes; there are 
really no limitations on the 
way you set up your informa- 
tion structure. 

Once you've gotten all the 
text or images into the nodes, 
accessing the information held 
in there is easy; it's pretty 
much a matter of clicking on a 
node, and the node then opens 
up to show you the chunk of 
text or the graphic it contains. 
If you don't know where what 
you're looking for is, you can 
use thé program's impressive 
search capabilities, which will 
let you hunt by single word or 
by using those fabulous Bool- 
eans, AND and OR; you can 
specify as many as four text 
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in California, (818) 
884-6911 
Inguiry MI. 


strings each time. The pro- 
gram quickly returns results 
in a separate window. 

This is the first text re- 
triever I've seen that lets you 
change the appearance of the 
text it finds. Besides being 
able to edit the material in a 
node, you can alter the font, 
style, or size. Because the 
node viewing window can be 
pretty small, it's nice to be 
able to make the text bigger. 

Besides letting you orga- 
nize, connect, and search 
through tons of material, and 
then storing that material in а 
document, ArchiText pro- 
vides tools for the keeper of 
the document—the mapper, in 
BrainPower dialect—to con- 
trol access to the files. In the 
ArchiText world, you've got 
your mappers and your view- 
ers, with the mappers being 
the ones who figure out how 
all the information gets 
linked, and the viewers being 
the ones who need to later use 
or find the information. 

I'm not sure what situations 


would cal] for this sort of con- 
trolled access, but if you're 
working in an environment 
where you want certain people 
not to be able to see certain 
things, you can control that 
with ArchiText (once you get 

all the information into Archi- 
Text documents). The mapper 
controls each user's viewing 
(read-only) privileges, even to 
the point of how much time а 
user can spend looking at 
particular node; and for a 
really big Orwellian effect, 
the program will record the 
viewer's activity іп a docu- 
ment. Mr. or Ms. Mapper can 
then verify whether or not 
someone looked at the infor- 
mation that they were sup- 
posed to look at. Each viewer, 
by the way, has his or her own 
password. 

The person with mapper 
privileges decides how nodes 
are related, connects them, 
and draws the "driver map" 
that determines how the view- 
er will go from node to node. 
Mapping and map procedures 
comprise one of the densest 
areas of ArchiText. When you 
set up a map and connect 
nodes using boxes and arrows, 
the program interprets the 
graphically defined relation- 
ships as to how nodes are to be 
related. 

BrainPower also describes 
ArchiText as a presentation 
package, because you can use 
it to generate something like a 
slide show; each node is a 
slide, and you can preset the 
length of time the node stays 
on the screen and the order in 
which each slide appears. 
This is a fancy little addition to 
an already versatile package, 
but this feature in itself ixn't 
going to replace something 
like Cricket Presents. 

ArchiText is а complicated 
program, and the folks at 
BrainPower have done a re- 
markable job of making it cas- 
ier than it could have been. But 
it's still not easy to learn. I had 
a few odd things happen that 
] couldn't figure out, like 
ArchiText not finding files 
that I wanted to import from а 
disk, but then finding those 
same files when I created в 
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new node and tried a second 
time to import them. 

You've got t0 need to use 
this package to make the in- 
vestment in learning it pay off. 
The manual does a good job of 
running you through the pro- 
cedures you need (bad index, 
though), but it's quite a few 
procedures that you've got to 
Ісатп. But once you under- 
siand links and nodes, con- 
nectors and frames, objects 
and maps, and you get the hang 
of traversing and 
driving and viewing, it seems 
worth it because you can orga- 
nize information quickly and 
then find it quickly when you 
need it. 

If you want to arrange ran- 
dom notes and other scattered 
information, which is one 

ArchiText can do and do 
well, I'd recommend some of 
the less powerful programs 
tailored to that particular 
function. But if you have a big 
collection of information that 
you want to be able to thread 


together and search through 
efficiently, as well as random 


notes you'd like to somehow | 


sort and store, ArchiText is a 
good means of doing that. It 
involves ing all that in- 
formation into ArchiText 
documents, but that will pay 
off if you stick with the 


In a situation like ours here 
at BYTE, where we get dozens 
of calls a week looking for 
help finding a particular prod- 
uct or development that we 
might or might not have 
covered in some issue, speedy 
access is essential. The pro- 

comes with some 
documents (like a guide to 
Boston) that illustrate the neat 
things you can do with Archi- 
Text. BrainPower has devised 
an interesting Macintosh pro- 
gram that provides an environ- 
ment for organizing vast quan- 


tities of information and 
of 


proves the power and 
hypertext. 
—D. Barker 


Full Impact Spreadsheet 
Excels in Its Own Ways 


have been using Microsoft 

Excel on the Macintosh for 
more things than basic spread- 
sheet functions, but I was in- 
terested when Ashton-Tate got 
into the Mac spreadsheet busi- 
ness with Full Impact. Excel 
is considerable competition, 
but Full Impact looks like it 
can be a contender. 

The Learning Full Impact 
tutorial is probably where the 
more experienced Mac user 
should start out. (There's an- 
other document for people 
who have no prior Mac experi- 
ence, and a tutorial that 
seemed more a dealer demon- 
stration than a learning expe- 
rience.) The demonstration 
[iles are modified and ex- 
tended 1o give you practice 
with Full Impact's features. 

This is where you first pet 
a sense of the utility o£ Full 
Impact's icon bar, which 
changes, as do the menu bars, 


depending on whether you are 


ез орады soi opera- 

The spreadsheet menu 
€ has two icon bars associ- 
ated with it. The default icon 
bar groups operations having 
to do with manipulating files 
andtext attributes and navigat- 
ing cells; there's a handy clock 
in the default icon bar that dis- 
plays either the time or the 
date 


The spreadsheet's sec- 


ond icon bar (which replaces | 


the default one when you click 
a change icon) is used when 
— graphs or annotating 
areas of a spreadsheet. 

The entry icon bar groups 
the most-used math functions 
together. The user can edit the 
icon bars (от both 
and data entry. I found it much 
simpler to use the icon bar (es- 
pecially when graphing) than 
navigating menus, the way I 
must in Excel. 

I found it very simple to 
create presentation-quality 

continued 
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MACTRAN PLUS 


the оту fully integrated development system for 
Macintosh FORTRAN Programmers 


Complete ANSI 77 implementation with ANSI 8X 
and VAX extensions: including Long variable 
names (31 chars), DOWHILE, SELECT CASE, 
CYCLE, IMPLICIT NONE and many more! 


= Full featured editor 


- Source level symbolic debugger 

- Optimising compiler with option to generata in- 
line code for 6B020 68881. 

- Linker & Library Manager 

- Validated against GSA test suite 


Mac Style Application generation support for standalone 


clickable applications 


Simplified high level interface to Macintosh toolbox with 


access іо exploit ft fully 


More than 500 diagnostic messages and run tima array 
bound, overflow/underflow check options 
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documents with Full Impact. 
You wil] usually first input the 
spreadsheet data (up to 2048 
rows by 256 columns), then 
make a chart of a selected 
range of cells. Options include 
bar (horizontal or vertical), 
pie, scatter, line, and range 
charts. Charting large, com- 
plicated graphs (especially on 
пту Mac Plus) made for а no- 
ticeable lag while the p 
figured out how to plot the 
chart. During this lag, events 
are stored in the queue, so 
don't go randomly clicking 
around while waiting. 

It's easy to create and posi- 
tion text paragraphs, and you 
сал even create ova] text areas 
complete with a line pointing 
to relevant cells. Pictures from 
the Clipboard can be pasted 
into the spreadsheet as well. 
Different “views” of a spread 
sheet can also be created with 
little fuss. 

Full Impact lets you make 
two different kinds of macros. 
Local ones are accessible only 
by the spreadsheet they were 
created on, while global ones 
can be accessed by any spread- 
sheet. А macro edit window 
appears during macrocreation 
or editing, a feature I found 
usefu) in making sure the 
macro being created was 
doing exactly what I wanted. 

Performance on the BYTE 
spreadsheet benchmarks 
(both 25 by 25 and 100 by 25) 
were just about the same for 
Fuli Impact and Excel 1.5. 
Whereas moving the horizon- 
tal and vertical scroll bars in 
Excel puts the location of the 
cell about to be displayed in a 
text box at the top of the 
screen, Full Impact displays 
the cell inside the "thumb 


boxes" of the scroll bar. This 
is a small detail, but it's useful 
not to have to watch one part of 
the screen while moving an- 
other part. I wish the program 
attended to such niceties of in- 
terface while opening or sav- 
ing files. No progress indica- 
(ог is evident during these 
operations. This is an admit- 
tedly small point, but it was 
something 1 missed while 
using A-T's new spreadsheet. 

While exploring Full Im- 
pact, I found (and reported to 
Ashton-Tate) one bug in the 
program. The screen saver 
Pyro! will cause the program 
to crash during printing. De- 
pending on the state of the sys- 
tem, the may be 
corrupted, and you might not 
be able to open it again; this 
happened to me. Do not have 
Руго! active while using Full 
Impact. 

An INIT called Front and 
Center (which draws dialog 
boxes at the position nearest to 
the current cursor position) 
must also be turned off during 
use of Full Impact, or else the 
display/entry icon bar will be 
drawn in the wrong part of the 
screen. Since there is no way to 
reposition the bar, the conse- 
quences can be awk ward. 

I like Full Impact. It has 
both the I want 
from a spreadsheet and the 
features І need to make data 
presentable. Tbe icon bar is a 
useful navigational aid, not 
just something put in to make 
the program look different 
from Excel. The 
of the menus is straightfor- 
ward and logically connected. 
Ashton-Tate has a world-class 
contender in Full Impact. 


—Larry Loeb 


Cross raference listings, Batch mode operations, 
eciam compilation, more than 32K byte module 


For more details contact: ; System 4.1 ог higher. 
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HELP 

THE AMERICAN FOUNDATION 
FOR THE BLIND 

HELP YOU! 


The American Foundation for the Blind's National Technology Center (NTC) maintains 
a Job Index/User Network which features information from over 1100 blind and visually 
impaired people who use adaptive equipment in a variety of jobs. 


The NTC is looking for additional participants. Blind and visually Impaired individuols of 
all ages who have hands-on experlence with computers, low vision aids, talking prod- 
ucts. cr other adaptive devices are needed as resource people and/or evaluators. 


AS а resource person, other users may contact you fo share your knowledge and 
experience As on evaluator, you may be asked to evaluate both existing and newly 
developed or adapted devices. Evaluations ore published in the "Random Access” 
section of the Journal of Visual impairment & Blindness. 


If you are interested, please fill out the form below or cal our hotline, 1-800-232-5463 
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job 
Index/User Network. 


Your response will be followed by a brief, confidential telephone survey. The informa- 
tion you provide will be used for NTC purposes only and willinclude the equipment you 
usa, your experience with it, training and employrnent. 


Your assistance will enable the Job Index/User Network to continue as a major Informa- 
Поп and support system for blind and visually impaired people nationwida 


Mail to; American Foundation for the Blind, National Technology Center. 15 West 161h Street, New 
York, NY ТООП, Attn: A. Hypolite 
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The 68030 Mac IIx 


Nicholas M. Baran and Tom Thompson 


Rumors have been flying for several! 
months that would announce a 
for the Macintosh I] that employs 
Motorola's latest-generation processor, 
the 68030, Most speculation focused оп a 
pem 68030 NuBus board. The specu- 
ation ended September 19th when Apple 
announced a new version of the Mac П, 
called the Mac IIx. 

The Mac IIx features a 16-MHz 68030 
CPU, a 16-MHz 68882 math copro- 
cessor or floating-point unit (ЕРІЛ, and 
а new 3%-inch floppy disk drive and 
controller chip that allow the Mac IIx to 
read and write 720K-byte and 1.44- 
megabyte 34-inch PC floppy disks. The 
Mac IIx comes standard with 4 mega- 

of 120-nanosecond RAM and costs 

769; a system with an 80-megabyte 
hard disk drive costs $9369. 


What's New under the Hood 
Looking inside the Mac IIx, you can see 
that its main logic board is virtually 
identical to the Mac IT's. It has the same 
Apple Sound Chip and the same number 
of built-in I/O ports and NuBus slots. 
However, we also see some changes, 
ing with the presence of the 68030 
CPU and the 68882 FPU. The location of 
these components’ sockets has moved 
slightly on the Mac IIx motherboard, and 
the socket for the 68851 paged memory 
management unit (PMMU) chip is gone. 
The 68030 features 
instruction and data caches and a built-in 
memory management unit (MMU) that 
replaces cither Apple’s hardware mem- 
ory mapper unit chip or Motorola's 
PMMU chip used in the Mac IT. This in- 
ternal MMU has a smaller address trans- 
lation cache of 22 entries, versus the 
PMMU's 64-entry ATC, and implements 
a subset of the 68851 PMMU’s instruc- 


tion set. 

Apple had to modify the Mac Пх 
ROMs to work with the 68030's MMU. 
Nevertheless, the 68030 provides the 
same virtual-memory and memory-pro- 
tection capabilities of the PMMU it re- 


The newest Mac 
family member uses 
the latest-generation 

chips and can read 
or write PC disks 


places, and for A/UX users, the Mac Пх 
is the new base systern. However, A/UX 
1.0—Apple’s version of Unix—doesn't 
recognize the 68030's MMU, so a new 
version (1.0.1) is required for use with 
the Mac IIx. 

The 68030 scores two big wins in 
terms of performance. First, its data 
cache, like the code cache on the 68020, 
improves processing throughput by reus- 
ing data if it's already in the cache. This 
eliminates the additional external bus 
cycles normally required to fetch data 
from the main memory. Second, with its 
built-in MMU to perform address trans- 
lations, the additional clock cycle im- 
posed by external MMU hardware is 
eliminated. The end result is that the 
Mac Ilx accesses its memory more effi- 
ciently: The Mac IIx uses four clock 
cycles (of which one is a wait state) to ac- 


cess main me on the motherboard, 
while the Mac II uses five (with two wait 
states). 


Apple claims that the 68882 FPU in 
the Mac IIx is twice as fast as the 68881. 
This is because of its ability to execute 
floating-point instructions concurrently, 
and because of extra hardware that rap- 
idly converts binary numbers to and 
from the FPU's internal extended for- 
mat. Math-intensive applications that use 
the Mac II's FPU should run considera- 
Ну faster on the Мас Ilx. 
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Getting back to the motherboard, the 
four dual in-line packages and sockets 
that stored the Mac IT's ROM code аге 
gone. In their place is a lone single in- 
line memory module strip with ROM 
chips. This 256K-byte strip clips into a 
socket adjacent to the motherboard's 
SIMM RAM sockets. The SIMM ROM 
allows Apple to modify or expand the 
system software without causing major 
hardware modifications for current Мас 
Их users. In addition, the replaceable 
ROM chips make it easy to add support 
for, say, a Japanese kanji font or other 
special applications in ROM. 

Perhaps the most interesting new fea- 
ture in the Mac IIx is its new 3%-inch 
floppy disk subsystem. The floppy disk 
high-density (FDHD) drive uses à new 
floppy disk controller chip that replaces 
the Integrated Woz Machine (IW М) chip 
now used to control the floppy disk 
drives. The FDHD controller chip has 
been in the works for some time and is 
commonly known as the Super Wozniak 
Integrated Machine (SWIM) chip. This 
new f] disk sub allows for- 
matting of 400K-byte, 800K-byte, and 
1.44- Macintosh disks, 720K- 
byte and 1.44- megabyte PC disks, or 
800K-byte Apple II ProDOS disks. Mac 
lix users will use it to read and write data 
on MS-DOS- or OS/2-formatted disks, 
with the help of a new version (1.1) of the 
Apple File Exchange application. This 
new version of Apple File Exchange re- 
quires System 6.0.2, which is bundled 
with the Mac IIx's system software. 

You use double-sided floppy disks for 
the Mac 400K-byte and 800K-byte for- 
mats and for the PC 720K-byte format. 
You'll need the high-density, 2-mega- 
byte floppy disks to handle the 1.44- 
megabyte Mac ос DOS format. This type 
of disk sports a second notch on the left 
side of its shell, opposite the write-pro- 
tection notch. 

Interestingly enough, the format for 
the 1.44-megabyte Macintosh floppy 
disk is identical to that of the 1.44-mega- 


byte РС floppy disk: 80 tracks per side 
with 18 sectors per track; each sector is 
composed of 512 bytes. 

You can only format MS-DOS floppy 
disks or 1.44-megabyte floppy disks 
from within Apple File . Hi 
density disks can be formatted only for 
].44 megabytes. This is because format- 
ting опе at а lower density (e.g. 400K 
bytes) can cause data corruption, some- 


Поп prevents you from doing. Apple in- 
lends to eventually provide for seamless 
integration of PC or Appie II files with- 
out resorting to a special application. 
Current Mac П users will be able to up- 
grade to the FDHD drive in the first 
quarter of 1989. 

Apple claims that virtually all Mac II 
software will run without modification 
on the Mac IIx. However, some applica- 
tions that specifically look for the 68881 
(e.g., Microsoft Excel) may give an error 
message but will still execute. Also, 
some NuBus Bus Master boards that di- 
rectly access main memory may not 
operate correctly because of the new 
built-in data cache, requiring software 
modification to flush the cache of previ- 
ous contents. 


Putting It through Its Paces 
А Mac Ilx arrived at BYTE equipped 
with an 80-megabyte internal small- 
computer-system-interface (SCSI) hard 
disk drive, a Macintosh II video board, 
and an AppleColor 13-inch RGB moni- 
tor. The plastic peanuts had barely set- 
tled to the floor when we began subject- 
ing the Mac IIx to the BYTE benchmark 
tests, using the 6.0.2 system software. 
The low-level system tests show that the 
Mac Iix’s memory subsystem is appre- 
ciably faster than the Мас II's, thanks to 
the 68030. However, since the rest of the 
system components, such as the hard disk 
drive, are identical to the Mac II's, the 
ee improvement in performance is 
t as it was for the memory 
ios. the text box "Measuring It” 
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on page 27 for complete information. 

To check for potential software com- 
patibility problems, we tried as many 
Mac applications as we could pet our 
hands on with the Mac IIx. Since an ear- 
lier release of Mac System software (6.0) 
has a near-legendary reputation for being 
bug-ridden, апу discrepancies we found 
were cross-checked on a Mac II running 


System 6.0.2. 
We first confirmed known software 


problems reported by Apple. We con- 
necied ап 80-megabyte external SCSI 
hard disk drive with A/UX 1.0 loaded оп 
it, made it the startup device, and reboot- 
ed. As expected, the stand-alone shell 
application (sash) informed us: “No 
РММ —can NOT launch an A/UX ker- 
nel." Microsoft Excel 1.04 failed to de- 
tect the 68882 but worked just fine with- 
out it. 

In an attempt to quickly move more 
than 10 megabytes of benchmark code 
and data from the Mac П to the Mac IIx, 
we tried to instal] AppleShare 1.0 on the 
Mac IIx as a server. Booting with the Ap- 


pleShare Server Installer disk resulted in 
a bomb box with ID«1. The same disk 
booted normally on the Jab's Mac II. We 


worked around the problem by using the 
Installer script supplied with System 
6.0.2 to configure the Mac IIx as a work- 
station, connect it via PhoneNet to the 
Mac II running as a file server, and copy 
the files using AppleShare. This is an 
older version of AppleShare. Apple says 
AppleShare 2.0 works properly on a Mac 
IIx as a file server, so the moral here is io 
keep your software up to date. 

Adobe's Illustrator 88 application, 
version 1.6, would display only patterns 
and eight colors, not the 256 colors we 
expected. For some reason, Illustrator 
88 thinks that Color QuickDraw is not 
available on the Mac х. Although the 
results lacked luster on the Mac IIx 
display, the image as printed on the 
Laser Writer was identical to one printed 
from a Mac II. Adobe suggested that we 
try using System 6.0 software. We did, 
and at that point the application started 

continued 
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THE MACINTOSH ИХ 


Pricing and Upgrades 


з the Mac Пх% extra features and 
A modest increase in performance 


look for ourselves and see what it would 
cost to equip a Mac П to match the capa- 
bilities of a Мас Пх: 


CPU with 4 megabytes of RAM: $7769 


| megabyte of expansion RAM: $ 499 


Total: $8268 
ec Лу beatae 


End result: 5 megabytes of RAM, 
PMMU with FDHD drive 


upgrade and no improved 
performance. 


From the numbers, we see that the Mac 
Пх actually costs $98 fess than the up- 


EN ГӘН Marta 9005 MEDO le мән 


сэ мах Dag Віна 
VM WK byles өзгені 


m‏ ال 


graded Mac П. Apple suggests buyers 
won't normally want the FDHD drive, 
which brings the price of the Mac II unit 
down to $7767—roughly 6 percent less 
than the cost of the Mac Пх with the 
same amount of RAM. Even with that 


The important 
Bi ea EAM E RA 
megabytes or more. If you can make do 
with less RAM (2 megabytes or less), or 
without the FDHD drive or PMMU, 
then the Mac Il is your best choice. If 


the applications you plan to use require 


lots of RAM, then the Mac Пк is the | 


way to ро. 

What options do you have if you al- 
ready own a Mac II? There are four. 
First, you can buy an FDHD upgrade kit 
that costs $599. This replaces your 


py disk drive, the ТҰҰМ chip, and the 
Mac ROMs. Second, you can buy the 
68851 PMMU chip for $499, which 
үч ul ica амес ШУ 
management capabilities. Using these 

first two options together gives you the 


basic capabilities of the Mac IIx, as out- 
lined above. 

Third, you can replace the entire Mac 
II motherboard with a Мас Пх mother- 
board for $2199. ieri angl deli 
tion is to replace both the motherboard 
and floppy disk drive for $2798, which 
сысы او و‎ 
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flop- | 


using color. Since Illustrator 88 func- 
tions fine on a Mac П with System 6.0.2, 
we suspect there's a subtle interaction 
with the Mac [Ix involved. 

The ТМОМ 2.8.1 debugger broke on 
Ше Mac Пх, which came as no surprise 
since debuggers tend іс be very hard- 
ware-specific. А phone call to TMON's 
distributors, ICOM Simulations, got us a 
quick and simple patch that allows 
TMON to work with the Mac IIx's 68030 
CPU. 

This is not to imply that nothing 
worked on the Mac Пх; far from it. We 
have mentioned only those applications 
thai had problems working on the Mac 
IIx, and the problems described are not 
crippling ones. We expect that some soft- 
ware will have to be revised to work 
properiy with the Mac Пх as the machine 
starts entering the market in large 
numbers, 

We tried putting a 720K-byte MS- 
DOS floppy disk in the Mac IIx's drive 
and got the "Not a Macintosh disk—eject 
or format" alert box. We hastily ejected 
the disk and started Apple File Ex- 
change. Once inside this application, we 
were able to read, copy, and write to the 
MS-DOS disk (see figure 1). 

Apple File Exchange allows you to 
load file-translation filters thet handle 
the chore of converting an MS-DOS file 
to a format readable by a Mac applica- 
tion, or the converse, if necessary. Sim- 
ple text translation is standard, and an 
DCA-RFT/MacWrite filter is provided. 

However, 10 translate such exotica as 
WordStar or WordPerfect files to Mac- 
Write format, you'll need to purchase 
other filter programs from Apple or 
third-party vendors. Some software ven- 
dors also offer file-translation filters for 
their own word processors. Once you're 
through dealing with the disk, as you exit 
Apple File Exchange, it conveniently 
ejects the Floppy disk to prevent you from 
getting the Format/Eject alert box again. 


The Cost of Progress 

In terms of performance, the Mac IIx is 
not going to leave its sire cating dust. 
Nevertheless, although the gain in per- 
formance is modest, ії is there. The 
FDHD drive that comes with the Mac Пх 
is the real bonus: It allows you to save 
even more Mac files on a 1.44-megabyte 
floppy disk. In an office where there isa 
medley of different computers, the abil- 


Figure 1: The Apple File Exchange 
application. The menus ar the top allow 
you to select file-translation filters that 
are wed when copying a file from one 
format to another. 


THE MACINTOSH IIX 


e ran the complete suite of BYTE 

Y Y benchmarks on the Mac Hx. 
Since the Mac IIx is so similar in design 
to the Mac П, it serves as a unique lab- 
oratory in which we can gauge the ef- 
fects of the Motorola 68030 CPU and 


main article, the 68030's built-in 


caches and memory management unit 
(MMU) should boost the Mac IIx's use 
of its main memory. We used the BYTE 
Small-C low-level benchmarks to mea- 
sure the performance of each subsys- 
tem, followed by the application bench- 
marks to evaluate real-world 

mance. It is a tribute to both the careful 


disian сї the boul agi code ind the 
object-code compatibility of the 68030 
with its , that all but one of 


the low-level benchmarks ran on the 
Мас Пх without modification. 
MEE with the low-level memory 
tests, performance improvements, as 
compared w the Mac II's 68020 results, 
ranged from a low of 19 percem for the 
Matrix test (68000-code version) to a 
high of 33 percent for the Sort test. The 
68030 squeezed an extra 819 Dürystones 
(3680 versus 2861) out of the Mac II de- 
sign. It's hard to tell whether these results 
are due to the 68030's caches or the one- 
less clock cycle per memory access. 
Whatever the reason, the benchmark tests 


marks show а 14 percent boost across 
the board for the Math, Sine, and Expo- 
nential tests. Isn't tbe 68882 supposed 
to be twice as fast as its predecessor, the 


ity to read, write, and format PC disks on 
the FDHD drive is a big plus. 

How much are you willing to pay for 
all this? That depends. If you're plan- 
ning to buy a Mac II with lots of memory, 
the price of a Mac IIx is about 5 percent 
extra. For the additional money, you get 
15 percent better performance, the 
68030's MMU, and the FDHD drive. If 
you already оят a Mac IJ, there are sev- 
ега] upgrade options available to you (see 
the text box "Pricing and Upgrades" on 
page 26). Based on the sheer convenience 
of reading PC disks, Mac II owners 
should get the FDHD upgrade anyway. 
unless you already have PCs and Macs 
sharing information on a network. 

Considering Apple's flair for innova- 


Measuring It 


68881? The reason the numbers aren't 
better is that Small-C accesses the FPU 
via Standard Apple Numerics Environ- 
ment (SANE) calls. SANE's advantage 
is that you're safe no matter what ma- 
chine you run on: If it's a standard Mac 
SE, software emulation libraries ac- 
complish the floating-point processing; 
if you're on a Mac П or IIx, SANE 
routes most of tbe calls to the ЕРІ). 
However, there's a loss in 

due to the additional code overhead 


sion LINPACK posted a 36 percent 
performance boost, and the double-pre- 
cision was 30 

What about the other subsystems? 


Are there major improvements there? 
Sadly, no. Besides the FDHD drive, the 


hard disk drive and video subsystems, to 
run at about the same speed as the Mac 
II. The File LO benchmark times on the 
Mac IIx's BO-megabyte hard disk drive 
are identical to the times on a Мас П 
system. Both the FDHD disk and the 
SCSI disk sector seeks showed some im- 
provement (12 percent and 13 percent 
y) but showed little or no 
gains for the larger 16K-byte sector 
resd. The 1-megabyte write showed a 
17 percent gain, but the i-megabyte 
read was only 2 percent faster. 
For the video subsystem, the slow 
Graphics test shows an 8 percent speed 
improvement—probably due to the 


tion, the Mac [Ix is a modest offering. 
It's à Мас II with à new CPU, FPU, and 
floppy disk drive, but little else of note. 
The 68030 is even clocked at 16 MHz, 
the same speed as the Mac II's CPU. 
Why is this? 

The Mac [Ix serves two purposes. 
First, you're buying into the future with 
the Mac Пх. Apple plans to have Macin- 
tosh computers run a multitasking oper- 


port. Thi 

Mac IIx, with its 68030 and SIMM 

ROMs, will be ready when the time 

comes. Of course, people who already 

own Mac Пе can buy into this future by 
the 68851 PMMU and plugging it 

into the machine. Changing the ROMs 


amount of code in memory that's exe- 
aning faster—while the Graphics test 
using the QuickDraw traps shows no 
improvement at al]. The he Text bench- 
mark shows similar results: 16 percent 
better using code-intensive TextEdit 
calls, and only 11 percent when the 
QuickDraw _DrawString trap is used. 
These damping effects are even more 
noticeable with the application-level 


The Redraw and the Hide and Shade op- 
faster, but the File Load took the same 
amount of time as on а Mac П, bringing 


cent. Nevertheless, 
ivpscfapuikadon мансу we think 
Apple's call of a 15 perfor- 
mance improvement of the Mac IIx over 
the Mac П is reasonable. 


won't be as easy, but it’s workable. 

Second, the Mac IIx serves as a bridge 
machine to rumored high-performance, 
68030-based Macintosh systems. Since 
the Mac IIx is so similar to the Mac II, it 
serves as a convenient way for software 
developers to make their software 
68030-compatible without getting lost in 
a maze of hardware changes. ® 


Nicholas M. Baran has a BSME from 
Stanford University and is a BYTE tech- 
nical editor based in San Francisco. He 
can be reached on BIX as "nickbaran. " 
Tom Thompson has a BSEE from Mem- 
phis State University and is a BYTE se- 
nior technical editor at large. He can be 
contacted on BIX as "tom. thompson. " 
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Your BIX subscription connects you with 
experts on Macintosh, [BM PC and 
compatibles, the Appie [I family, Amiga, 
Atari, and UNIX machines. Join our OS/2 
conference and learn about the new present- 
ation manager. 
| *Microbytes daly — the award winning 
on-line news service: 
Get up-to-the-minute industry news and new 
product information covering the IBM, 
[BM-compatible, Apple Macintosh and 
workstation markets. 


“Ти full text of BYTE Magazine: 

Each month BIX publishes the complete text 
of BYTE available on-line before the magazine 
is printed. Plus each issue since August 1988 
is available for searching. 

* Vendor support: 

Hundreds of hardware vendors and software 
publishers use BIX to support their products. 
Get answers about new releases and tips on 
how to use products. 


* Software libraries: 

Including libraries for PCs, Macs, Apple II, 

Amiga and Atari. Join the "PromByte" area 

to get listings from BYTE articles. 

“Electronic тай: 

BIX is the only service that offers binary mail 

attachments. Now you can send spreadsheets, 

pactures, word processing documents, or desk- 
| top publishing files. You can even use BIX mail 

to distribute software updates. 


DIA 


Seven great reasons 
to join BIX. 

The on-line service 
for computing professionals 


“Меш menu interface: 

The new BIX menus provide a convenient 
map of the system and include powerful 
options like the BIX [ndex where you can 
search all the BIX conferences. The Quick 
Download option will collect all of your mail 
messages and new conference messages and 
send them to you saving valuable on-line time. 


% Ф © 
What BIX costs: How you pay 
One time registration fee: $39 
Hourly Charges: 
Off-Peak Peak 
(Your time TPM-6AM бАМ-?РМ 
of access) $11 $20 


Charge to Visa, Mastercard, American 
Express or ask about our corporate biling. 


BIX Неір Line 
800/227-2983 
603/924-7681 in New Hampshire 


Join BIX right now: 

Set your computer's telecommumcations 
program for full duplex, &-hit characters, no 
parity, 1 stop bit. Call 800/336-0149 and ask 
for your local Tymnet number. Dial Tymnet 


and respond as follows: 

Tymnet Prompt: You Enter 
[x] [xx] or terminal identifier à 

login: bix 
name: new 


After you register on-line you get the БІХ 
Main Menu and you can begin to explore the 
exciting world of BIX. 


One Phoenm Mill Lane 
Peterborough, NH 03458 
1-800-277-2983 
In NH (603) 924-7681 
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Mac Expansion 


A major advantage of the new 
Macintoshes is the fact that, 
finally, the machines don't 
demand that you let the com- 
pany decide what kind of 
hardware configuration is 
best for you. You now have 
slots, and you can decide for 
yourself what, if any, extra 
capabilities you may need 
from your Mac and then go 
out and find an add-in card to help you 
meet those needs. 

As things now stand, the major areas 


Aox, Inc. 

486 Totten Pond Rd. 
Waltham, МА 02154 
(617) 890-4402 
Inquiry M171. 


Apple Computer, Inc. 


Cupertino, CA 95014 
(408) 996-1010 
Inquiry M172. 


Dove Computer Corp. 
1200 North 23rd St. 
Wilmington, NC 28405 
(919) 763-7918 
Inquiry M173. 


E-Machines, Inc. 

9305 Southwest Gemini Dr. 
Beaverton, OR 97005 

(503) 646-6699 

Inquiry M174. 


Mercury Computer 


Systems, Inc. 
Wannalancit Technology 
Center 

600 Suffolk St. 

Lowell, MA 01854 
(617) 458-3100 

Inquiry M175. 


Glenn Hartwig 


Add-in boards are a plus 
with the new Macs. 
What are your choices? 
Sa 
being developed by third-party vendors 


are add-ins that either expand the ma- 
chines’ video display or enhance their 


speed. With the help of a 
McGraw-Hill sister company, 
Datapro Research, we've 
gathered a list of Macintosh 
facturers, their cost, and their 
capabilities. 

The extensive chart we've 
compiled on the basis of this 
data should serve as a starting 
point for your own inquiries 

when and if you feel the need to go be- 
yomi the new Macs’ off-the-shelf com- 
continued 


Network Specialties, [nc. 
296 Elizabeth St. 

New York, N'Y 10012 
(212) 995-2224 

Inquiry M176, 


Novy Systems 

2341 South Ridgewood Ave. 
Edgewater, FL 32032 

(904) 427-2538 

Inquiry M177. 


Orchid Technology 
45365 Northport Loop W 
Fremont, CA 94538 
(415) 683-0300 


Inquiry M178. 


Radius, Inc. 

404 East Plumeria Dr. 
San Jose, CA 95134 
(408) 434-1010 
Inquiry M179. 


RasterOps Corp. 
10161 Bubb Rd. 
Cupertino, CA 95014 
(408) 446-4090 
Inquiry M180. 
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Type of peripheral 
Vendor Product Video Accelerator Display Мо. of colora 
display size м 
one time 
Аох, Inc. DoubleTime-16 — e = — 
Apple Computer, Inc. Macintosh Il Video Card Ф -— 640 x 480 18 
Dove Computer Corp. MaraThon 020 -— ә = = 
E-Machines, Inc. DoubleColor e — 832x624 256 
Mercury Computer Systems, Inc. MC3200NU - @ == а 
Network Specialties, Inc. Fiattop © — 640 x 400 3 
Bigtop SE & — 1024x980 2 
Hightop — с = 720x900 2 
Jump 020 а 2 = 
Novy Systems МАС20МХ — © = = 
Orchid Technology ColorVue Ф -— 640 x 480 16 
Radius, Inc. Full Page Display System—Mac SE & == 640x864 
Full Page Display—Mac Il o = 640 x 864 
Two Рада Display—Mac SE т — 1152х864 
Two Page Display—Meac Il = - 1152х882 2 
Gray Scale/Color Ф = 1152 x 882 256 
Accelerator 16 for Mac Plus — > — — 
Accelerator 25 - m = = 
Accelerator 16 for SE = ы -- == 
RasterOps Corp Colorboard 100N — 8 bit NTSC е — 1024 x 788 258 
Colorboard 64 — 24 bit * — 640x480 307,200 
Colorboard 104 — 24 bit Ж = 1024x768 706,432 
Colorboard 108 — 6 bit e - 1024 x 768 258 
puting power. The obvious extra advan- afterward is probably going to be more High-speed accelerators, a somewhat 
of all this is the downward pressure affordable in the future. The benefits to wider range of display options, and a 
on prices that open competition always companies and individuals are thus de- choice of basic or highly sophisticated 
has. While the Mac world may still bea fined in terms of economic as well as color options all give users а greater de- 


pricey one 10 enter, moving around in it 


technical flexibility. 
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gree of freedom. The choice of a com- 


MAC EXPANSION 


Coprocessor 

Graphics Math CPU Clock Price Warranty Comments 

Speed 
(MHz) 

= 68881 68000 16 5395 - 

None سے‎ — — $499  90days Supports Apple's monochrome and color display; 
produces 16 shades of gray on monochrome display; 
optional $149 expansion kit produces 256 colors 
or shades of gray. 

— 68881 68020 16 5898 20 days Custom CMOS LCA controller allows the accelerator 
to be reconfigured via software. $1629 MSE2 
Includes 1MB of memory; $1199 MSE3 Includes 
68881 math coprocessor; $1929 MSE4 includes 
1MB of memory and math coprocessor. 

None — - — 995 — 

= Ұға Welhok 10 $10,400 90 days secun dps rona dq ih 

XL-3132 XL-8032 library; C and FORTRAN compilers; operates at 20 
MFLOPS/10 MIPS; expandable w EMA of RAM. 

None = =- س‎ %4505 90days 

None - -— - $1595 Wdays 

None = = — $1595 dae 

-- 68881 68020 16 $1395 90 daye 

-- 88841 68020 25 $595 90 (ауз Includes capability for 1М8 or 4MB on-board memory. 

None -- — = 5895 2 years ik aan sc ON NOR UNIT) 

the screen of the Macintosh SE 

None == == - $585 1 year ае 

Моле -- -- -- $695 Туг 69-Hz refresh rate; includes system software. 

None ғай — = $695 1 year 72-Hz refresh rate; MagicBus connector, 
includes system software. 

None == — -- $685 1уваг 72-Hz refresh rate; Includes system software. 

None -- — — 91896 1ушг 72-Hz refresh rate; includes system software. 

= = 68020 15.88 $995 1увш Full CMOS write-through logic; 32KB static ВАМ 
cache for daia and instructions. Preference-pane!- 
controlled desk accessory controls; costa $1295 with 
optional 68861 coprocessor. 

- -= 88020 25.53 $1695 1уваг Full CMOS write-through logic; full 68000 
compatibility mode; 32KB static RAM cache for 
data and instructions. 
desk accessory controls. MagicBus connector a 
second intemal expansion board; costs $2195 with 
optional 68881 coprocessor. 

- -- 88020 16.66 $995 1 year Full CMOS write-through logic; 32KB static 
RAM cache for data and instructions. Preference- 

led desk accessory controlis. MagicBus 
connector for a second internal expansion board; 
costa $1296 with optional 68881 coprocessor. 

34061 =» == — $1795  3mos. 

TMS34010 -- == — $2505 mos. Optional daughterboard costs $885 to output 
to NTSC devices. 

TMS34010 - -— — $3195 Imoa ] 

34061 — == -- 61595 3тов. 


puter for yourself or colleagues and со- 
workers із much more open if you know 


E ry Seliger pit 
ing process that your particular needs 
accommodated 


can be 


both by the Mac 


environment and by PCs, and that if the 
Mac doesn’t arrive from the factory with 


all the right capabilities, cards are avail- 
able that will allow you to customize the 


perfect configuration. 8 


Glenn Hartwig is BYTE's associate män- 
aging editor, operations. He can be 
reached on BIX as "glenn. " 
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Writing 


Macintosh Device Drivers 


When the Macintosh was first intro- 
duced, you didn’t have to worry about de- 
vice drivers: Apple had already written 
the low-level drivers for the serial ports, 
mouse, keyboard, and floppy disk. The 
built-in display was managed by Quick- 
Draw calls that wrote to the screen’s 

memory-mapped video buffer, The 
Mac's closed re meant that you 
could not add peripheral boards to the 
system; no peripheral boards meant no 
drivers. You could write a desk acces- 
sory, which is quite similar in layout to a 
driver, but the limits of a total of 16 of 
them in a system file and an &K-byte 
maximum size made this a daunting 


prospect. 

How times have changed. Both the 
Mac SE and the Mac П are open systems 
with slots that let you expand their сара- 
bilities with any number of plug-in 
boards, and each board requires driver 
software so the Mac can make use of it. 
The most familiar example of this is the 
Mac П video board: Its configuration 
ROM must supply a device driver to the 
system to manage all transactions be- 
tween Color QuickDraw and the board's 
hardware 


One thing is certain: The open archi- 
lecture of this new generation of ma- 
chines means that а thorough knowledge 
of how a Mac device driver works is no 
longer a curiosity, but a necessity. 

Unfortunately, by their very nature, 
device drivers defy general solutions. 
The device that you wish to control has 
specific characteristics that make it 
unique, and those characteristics make 
your driver different from any other 
driver. But in writing à driver for a Mac- 
intosh peripheral, you're not totally on 
your own. There are some basic rules and 
guidelines for approaching the project. 


Вавіс Concepts 

Drivers are normally stored in the Sys- 
iem file as named resources of type 
DRVR. The usual way of finding the 
driver is via its resource name, which is 


Joel West and Mark Anderson 


With open Macs, a 
thorough knowledge 
of device drivers is 
no longer a 
curiosity—it's a 
necessity 


the same as the name of the driver. 

This is the same format that desk ac- 
cessories use, and, in fact, the two seem- 
ingly unrelated code types share a com- 
mon structure, resource type, and entries 
in the same system-wide table. However, 
a driver's name always begins with a pe- 
riod (e.9., .Sony), while a desk acces- 
sory's name begins with а null character 
(VOChooser). The resource ID for а 
driver should be a small positive num- 
ber, generally from 0 to 63. The entries 
from Û to 39 are reserved for desk acces- 
sories and fixed, Apple-defined drivers 
(see "Device Manager" in Inside Macin- 
tosh, volume IY). 

Each type of driver is accessed in a 
slightly different way. Ultimately, most 
calls go through the seven Device Мап- 
ager traps listed in table 1, 

On the original Macintosh, the serial, 
sound, and disk drivers are standard 
drivers; the Printing Manager and Apple- 
Talk also use the driver interface internal- 
ly. The SCSI (small іст system in- 
tal Manager calls disk-specific 

drivers conforming to the standard driver 
format. This is also true d the Slot Man- 
ager of the Mac П, which uses the driver 
interface to call the video driver. 

To a greater or lesser degree, if you 


write applications, you are insulated 
from dealing directly with any driver. 
The File Manager handles most disk IO 
and makes its own floppy and hard disk 
driver calls. The serial driver provides 
"glue" routines corresponding to the 
most common calls, like SerReset( } 
amd SerHSheke(}. For printer drivers, 
the only call used implicitly is the control 
call, which occurs in response to a glue 
routine called PrCtlCali(] (recently 
replaced by a trap of the same name). 


Where They're At 

For a driver to be accessible to the Mac- 
imosh operating system, it must be in- 
stalled in the unit rable, which is an array 
of handles to descriptions of each in- 
stalled driver. This group includes those 
drivers that are currently open or, in un- 
usual cases, drivers that have been man- 
ually installed in the unit table. The table 
is shared by both drivers and desk acces- 
sories. 

As indicated in figure 1, a pointer to 
the unit table is stored in system global 
variable UTableBase (at location 
Ох! ІС), On the original Mac, the table is 
32 entries long; on the Mac Plus and SE, 
it's 48 and 64 entries long, respectively. 
On the Mac П, the unit table starts with 
64 entries, but if that's not enough, the 
Slot Manager increases it to 128. The ас- 
tua] length of the table is stored in global 
variable UnitNtry (at location Ox] D2). 

For each driver, the unit table contains 
а handle that references a device-control 
entry (DCE). The ROM trap |. DRVRIn- 
atall allocates 40 bytes for this data 
structure on a Mac Plus, 50 bytes on a 
Mac SE, and 52 bytes on the Mac П. In 
the Mac II, the DCE was extended to in- 
clude Slot information for each 
driver; in the Mac SE, the inclusion of all 
but one of these new fields is inexplica- 
ble, since, from a driver standpoint, the 
Mac SE is essentially the same as the 
Mac Plus. 

The DCE contains basic information 

continued 
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about the device driver, including a 
of pending I/O operations, the 
driver reference number, and а handle to 
the driver's private data storage. The 
DCE also contains а reference to the ас- 
tual driver; a flag bit indicates whether 
this reference is a pointer or a handle 
(Apple's ROM drivers use pointers). 


How to Call a Driver 

When an application opens a driver, the 
Device Manager first looks for it among 
the installed drivers in the unit table, 
using the name stored in the driver's 
header. If it doesn't find the driver in- 
stalled, it looks for DRVR resources in any 
open resource file. 

Once a driver is found, the Device 
Manager installs it in the unit-table entry 
that is the one's complement of the ге- 
source ПО. This means that DRVR —41 
would be installed in unit-table entry 40. 
_Open or OpenDriver( ) returns the —41 
that the application uses to reference the 
open driver in all subsequent calls. 

Some programmers think the Open- 


Driver call that most applications use 
opens the device drivers. It doesn't; it 


calls |. Open. In fact, the File Manager's 
FSOpen and üpenDriver both call | Open 
to do all the work, even though FSOpen 
has different parameters and fills out dif- 
ferent fields in the parameter block. 

How does the tell drivers and 
files apart? If the first character of the 
name is a null or a period, Open looks 
for a driver. If it doesn't find a driver by 
that name, or if the first character is 
something else, „Open tries to open а 
File. 

Suppose you want to instal] a device 
driver that’s not in a resource. First, you 
allocate nonpurgeable space for the 
driver in the system heap. Then you allo- 
cate a relocatable DCE in the 
heap and zero it cut. Scan the unit table 
for an empty slot, and install the handle 
to the DCE. Finally, you fill out the 
dCtlDriver (with the driver's handle) 
and dCtlFiags (from drvrFlags) and 
set dCt1RefNun to the one's complement 
of the unit number. 


[Internal Details 
The DCE contains a reference to the first 
byte of a driver as either a pointer or a 


Table 1: Device Manager calls and the corresponding driver entry points. 
Although the access may vary, most calls go through these seven traps. 


| High-tevel Low-level Trap Entry point 

| QpenDriver РВОрап -Dpen DRYROpan. 
Сіозергітег PBCloge .Llose DAVAC lose 
FSRead PBRead — Read DRVRPrime | 
PSWrite PBVrite Write DRVRPrime | 
Control PBControl „Control DAVAControl | 
Status PBStatus Status CAVAS tatus | 
К11110 РВК11110 -К11110 DRVRZOntrOl | 


Figure 1: Finding a driver. UTableBase points to the unit table that contains 
handles to device-control entries. The DCE references the actual driver. 
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handle. If the RAM-based bit in dCt1- 
Flags is set, dCtlDriver is a handle, 
and the driver is automatically locked 
when it's opened and unlocked when it's 
closed. Normally, driver resources are 
defined as unlocked and purgeable. 

The driver consists of a fixed-format 
header followed by the executable code 
required for the driver. In addition to the 
name of the driver, the beader contains 
information about how the driver is used. 
Macintosh Programmer's Workshop 
(MPW) programmers should link the 
driver code with (Libraries)DRVRRun- 
time.o into a DRYW resource and then 
merge it with the header using Reg source 
(see listing 1). 

The driver's header includes offsets to 
the five standard entry points; DRVR- 
Open, DRVRClose, DRVRControl, DRVR- 
Status, and DRVRPrime.In MPW, these 
are resolved by Res, the linker, and 
DRVRRuntime.o. Each of these entry 
points is called with a pointer to the ap- 
plication's parameter block in register 
АО and the DCE pointer 1n А1. In MPW 
C, the glue expects the following calling 
sequence: 


pascal short DRVRControl(po, dCtl) 
CntrlParam pb; 
DGt1Ptr dCtl; 


As you can see in table 1, both | Read 
and Write traps go through the DRVR- 
Prime point. The _Кі1110 trap 
calls DRVRControl, but it involves spe- 
cial processing by both the Device Man- 
&ger and the driver. Although you can 
open and close all drivers, some may ig- 
nore . Head, Write, Status, or Con- 
trol calls, as indicated in the header. In 
this case, you should supply à do-nothing 
dummy routine to satisfy the linker. 


Listing 1: MPW code to define 
driver resources. 


resource 'DRVR' 14-8192, 
purgeable} 


"Print", 
{ 
dontNeedLock, 
dontNeedTime, 
dont NeedGoodbye, 
statusEnable, 
ctlEnable, 
noWritaEnable, 
noReadEnable, 
0, Хе па periodic delay */ 
/* no events */ 
/* no meno */ 
"Print, 
§§ resource ("Driver .DRVW", 
' DRVM" , 0) 
k 
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All entry points return a status value 
as a function result. The DRVRRuntime.o 
glue places this value in DO, but DRVR- 
Open must place the return value in pb-> 
ioResult instead, because the Device 
Manager clobbers the return code in DO. 

Most device drivers require internal 
storage to maintain information about 
the device and any I/O that's in progress. 
The 4С%15%огаде field is used to store a 
handle allocated by DRVROpen and de- 
allocated by DRVRClose. A driver de- 
signed to run in the application heap 
should set dNeedGoodbye to clean up on 
termination; the Device calls 
DRVRControl with свСойе = -1 before 
quitting the application and wiping out 
the heap. 


Three Kinds of Traps 

Each of the seven basic Device Manager 
traps сап be made in one of three ways, 

distinguished by bits in the trap word, as 
shown in figure 2. Two of these ways— 
synchronous and asynchronous— go 
through the I/O queue, while the third, 

immediate, does not. The default and 
most common case is for an application 
іс usé a synchronous call. The Device 
Manager waits for the driver to set io- 
Result to noErr or to а negative value. 

However, an application may not wish 
іп wait unti] a driver call (usually a 
-Read gr Write) is completed. Each of 
the low-level Device Manager calls can 
be made asynchronously, either by pass- 
ing true for the agync parameter to РВ- 
Read or PBWrite, or by setting the asyn- 
chronous bit on the assembly language 
trap. The application must pass the ad- 
dress of its completion routine in the pa- 
rameter block. This routine has to pre- 
serve registers A2 through А6 and D3 
through D7 if it uses them, and it cannot 
call the Memory Manager, either direct- 
ly or indirectly. 

Normally, the Device Manager han- 
dies an I/O request by placing the appli- 
cation's parameter block into the operat- 
ing system queue referenced by dce-» 
dCtiQHdr. As the driver satisfies a re- 
quest, the Device Manager removes it 
and calls the driver with the next request. 
Any .K111IO call completely empties 
the queue; it also sets the pb-»1oResu1t 
field to abortErr and then calls the ap- 
plication-specified completion routine. 

In some cases, you may wish to bypass 
this queuing mechanism and let an appli- 
cation perform an operation directly. For 
example, if your application wants to 
find out the status of a pending I/O re- 
quest, it should probably use an immedi- 
ate Status call. Since the standard De- 
vice Manager glue doesn't support 


Figure 2: Device Manager trap word. Notice the seven possible traps and 
the three ways—synchronous (normal), immediate, or asynchronous —in which 


each can occur. 


immediate calls, you need to write your 
own glue (see listing 2). (Note that the 
Device Manager always treats the |. K 111- 
IO trap as immediate.) 

Asynchronous calls are primarily in- 
tended for DRVRPrime, and immediate 
calls for DRVRControl and DRVRStatus. 
The two are mutually exclusive—that із, 
immediate calls are never asynchro- 
nous—and neither type of call is valid for 
DRVROpen or DRVRC lose. 


IODone 

When a driver responds to a trap, it may 
need to perform some standard house- 
keeping tasks before returning. DRVR- 
Open and DRVROlose routines are the 
simplest, since they are always called 
synchronously and they always return 
normali 


у. 
If a DRVRPrime, DRVRControl, or 
DRVRStatus entry point has been called 
via a synchronous request, your driver 
should usually jump to the IODone rou- 
tine, as pointed to by low-memory global 
JIODone (at location Ox8FC). It’s up to 
your driver to determine how it was 
called, normally by checking the trap 
word stored іп pb-> 1oTrap. The ICDone 
routine removes this request from the 1/0 
queue, executes the application-supplied 
ion routine {if amy), and calls the 

driver to execute the next 1/О request. 

It's possible that the completion rou- 
tine could start another I/O request, thus 
causing the size of the stack to grow. To 
avoid this problem, vou should write 
each driver entry point in assembly lan- 
guage to jump directly to TODone with its 
return address on the stack. (You can 
also call IODone as a subroutine, via 
gluc.) 

The MPW 2.0 DRVRRuntime.o glue 
tries to handie this problem for the driver 
writer by automatically providing an IO- 
Done call for all DRVRPrime calls. Unfor- 
tunately, it doesn't provide the IO0Done 
calls required for control or status calls. 


Listing 2: The "glue " needed 
to support an immediate сай. 


і pascal OSErr PBStatusImmed 
(ParamBlkPtr pb): 

PHStatusImmed PROC EXPORT 

(АТ) *, Al 

(A7) +, AO 

Status IED 

MOVE.W DO, (А7) 

RE (А1) 


MOVEA.L 
MOVEA. „1. 


Also, asynchronous read and write cailis 
can't call IODone before the 1/O is 
ete. 

In actual practice, few DRVRPrlme 
routines actually cal] IODone. If the 
driver is performing direct /О via 68000 
memory-mapped locations, it will trans- 
fer the first data byte and then return. It's 
up to the driver interrupt routine to trans- 
fer any additional data or to call IoDone 
if no more data is left. 

Note that the DRVRControl routine 
must treat any |. K111IO trap (indicated 
by pb-»esCodes-1) as immediate. И 
should clean up its internal state, but it 
doesn't have to empty the queue or abori 
the completion routines—the Device 
Manager handles these. Figure 3 con- 
tains a flowchart illustrating the general 
algorithms for the control and status en- 
try points, while figure 4 shows the 
DRVRPrime and driver-supplied interrupt 
routines. 


А Test Drive 
Let's take a functional skeleton driver, 
„Shadow, as an example. The driver is 
written primarily іп MPW C, with some 
assembly language code and Res re- 
source definitions. [Editor's note: The 
source code listing for the program 
Shadow is available in a variety of for- 
mats. See page 3 for further details.] The 
continued 
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Clear interrupt 
source 


Figure 4: Flowchart illustrating read- and write-completion logic. 
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Shadow driver sits between any applica- 
tion and the real driver, functioning 
much like a software breakout box. You 
could use this skeleton to log the calls to 
an arbitrary driver by adding code to 
write debugging traces to a reserved 
block of memory, to a serial port, or even 
to disk. As configured, .Shadow receives 
the calls for modem port .AOut and then 
passes them to the real .AQut driver. 
.Shadow contains the five standard en- 
try points DRVROpen, DRVRClose, DRVR- 
Prime, DRVRControl, and DRVRStatus. 
Тһе general strategy is to receive a pa- 
rameter block from an application, 
the appropriate fields of that block, call 
the real driver, restore the parameter 
block, and return. The task is compli- 
cated by the various ways—synchronous, 
asynchronous, and immediate—in which 
you may call a driver routine, and by the 
completion mechanism of each. 


How It Works 

Let's start with the simplest case: imme- 
diate calls. The .Shadow driver replaces 
our driver's reference number in the pa- 
rameter block with the reference number 
of the real driver. The same call is made 
to the real driver with our modified pa- 
rameter block. Our driver then passes 
along the return value to our calling rou- 
tine and restores the reference number. 

Far a synchronous call, our driver can 
use essentially the same method that it 
used for the immediate call: Install the 
real reference number, call the real 
driver, and then restore our driver's ref- 
erence number. [nstead of returning, 
however, the entry point calls the I0Done 
routine to terminate the request to 
.Shadow. 

For an asynchronous call, we must 
also call the IODone routine when the re- 
quest is complete. In addition, the appli- 
cation may have specified an 1oComple- 
tion routine. 

The problem with asynchronous calls 
lies in determining when we can safely 
call the IODone routine. We can't simply 
call the real driver's entry point and then 
call the IO0Done function when it returns; 
this would prematurely call the applica- 
tion's ioCompletion routine. 

Instead of patching our parameter 
block, we have to allocate a new one and 
fill in the appropriate fiekls. We must 
specify our own completion routine that 
calls the I0Done function at the correct 
time. Our 1oCompletion routine also 
has to copy the returned parameters back 
into our original parameter block and 
free the allocated memory. 

The task is further complicated be- 
cause we can't call the Memory Manager 
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from inside a completion routine, since 
such a call during interrupt processing 
could confuse either the Memory Man- 
ager or the application. To avoid using 
the memory management routines within 
our completion routine, our driver main- 
tains a list of previously allocated 
blocks. The driver's 1oCompletion rou- 
tine places the block back on our list of 
unused blocks. 

When an asynchronous call needs a 
new block, it checks the list of free 
blocks. If the list is not empty, an old 
block is reused. If the list is empty, a new 
block is allocated from the system, but 
not unti] it's safe to use the Memory 

r. When the driver terminates, 
all the free blocks are returned to the 
Memory Manager. 


What to Call and When 
You always call open routines synchro- 
nously and complete them with a return 
call. Our DRVROpen routine patches the 
name of the real driver into the 1oName- 
Ptr field of the parameter block (.AOut 
in .Shedow). If the open is successful, we 
allocate memory in the system heap. 
Then we store the reference number of 
the real driver in this memory and ini- 
tialize our lis of free blocks to zero. 
Like opens, you also call close rou- 
tines synchronously and complete them 
with a return call. Our DRVRCloge rou- 
tine first calls our routine Return- 
Memory, which di of each block on 
our list of used blocks. Then we call 
CloseDriver with the reference number 
of Ше rea] driver and return its return 
value as our own. 


You can call the DRVRPrime, DRVR- 
Control, and DRVRStatus entry points 
as synchronous (queued), asynchronous 
(queued), or immediate (nonqueued). 
Тһе 1oTrap field of the parameter block 
determines the calling method: If bit 9 is 
set, it signifies an asynchronous call; if 


T he author 


of a device driver meets 
programming obstacles 
that are different, 
if not more difficult, 
than those 
facing the application 
programmer. 


Ca | 


bit 10 is set, it signifies an immediate 
call. After determining the calling meth- 
0d, we as above. 

A call to DRVRControl of caCodes1, 
representing _Кі1110, is a special case. 
We have to call -X11110 on the real 
driver instead of just passing along the 
-Control call. Otherwise, the real 
driver's ПО queue will not be cleaned up 
properly. 


The Challenge 

In addition to device dependencies, the 
author of a device driver encounters pro- 
gramming obstacles that are different, if 
not more difficult, than those facing the 
application programmer. Debugging a 
program that runs at interrupt level is in- 
herently difficult. Nonrepeatable timing 
errors, interactions with debuggers in in- 
terrupt routines, and differences in inter- 
rupt levels between different Macintosh 
models make it more difficult to find the 
problem. Many standard debugging 
techniques, such as writing information 
to a status window, are simply unavail- 
able. 

Each Macintosh device driver is 
unique, and the problems that you wil] 
encounter are different from those you 
may be used to. But these rules and 
guidelines should help you get started 
writing device drivers. 8 
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How the Macintosh II 
NuBus Works 


One of the nicest things about the Мас П 
is that most expansion boards plug into it 
with a minimum of fuss. That is, you 
don't have to tinker with switch positions 
от jumpers to get the board to work with 
the machine. Although this makes things 


casy оп the computer user, it puts a lot of 


responsibility on the board designer. 

We built a coprocessor board based on 
the AMD 29000 reduced-instruction- 
set microprocessor for the Mac 
II. In the process, we learned a lot about 
how Apple's implementation of the Nu- 
Bus works. As we describe what we did 
tà build an expansion board, you'll see 
the intricate concert of hardware and 
software that lets you plug a board into à 
Мас II and “forget about it.” 


The NuBus 

The NuBus is a full 32-bit, multiplexed 
bus (і.е., the address information is 
multiplexed on the same lines as the 
data) with the ability to handle 8-, 16-, 
and 32-bit transfers. It is a synchronous 
bus, with a 100-nanosecond bus clock 
that ensures that all transactions occur at 
the correct intervals. 

The NuBus was developed at MIT. 
Originally, it bore little resemblance to 
the NuBus of today. It was soon licensed 
by Western Digital, a company that con- 
tinued its , and a number of 
smaller firms began producing NuBus 
products. By the time NuBus was li- 
censed to Texas Instruments for that 


's range of minicomputers, it 
ey soc a synchronous bus. In 1986, 
the IEEE decided to form a committee to 
create a standard specification, the 
IEEE-1196 NuBus. 
When Apple was looking for a 32-bit 
bus for the Mac II, it found the NuBus 
attractive because of a number of factors: 


yet it used a low-cost, reliable, 96-pin 
Euro-DIN socket connector that was eas- 
Пу adapted for the automated assembly 
lines Apple was planning. The starkly 


Trevor Marshall and Jim Potter 


Some of the 
information ts not 
in the manuals 


simple approach to resolving a board's 
address mapping on the NuBus would 
avoid mary user-installation problems. 
[n addition, the NuBus specification was 
just going through the IEEE standards 
committee, giving Apple the opportunity 
to incorporate special features it wanted 
into the bus standard. 

One modification made to the stan- 
dard was the addition of a PC form fac- 
tor. The original NuBus proposal called 
for в large, triple-height board (11 by ap- 
proximately 1444 inches), suitable for 
minicomputers but not for personal com- 
puters. The PC form factor that was 
adopted is approximately the same size 
as an IBM XT card (4 by 12% inches). 
The industry had shown that quite com- 
plex functions could be packed onto a 
board of that size. 

The NuBus uses a single 4-gigabyte 
address space and s a maximum 
of 16 card slots. Each slot is uniquely 
identified and has its own dedicated 16- 
megabyte siot space within the upper 256 
megabytes of the NuBus address space 
(see figure 1). A NuBus board senses 
which slot it is in and adjusts its address 
mapping automatically. This prevents a 
board from clashing with the address 
spaces of other boards on the bus, and it 
eliminates the need for address jumpers 
or DIP switches to set the board's address 
space. Detailed operation of the NuBus 
can be found in Designing Cards and 
Drivers and won't be repeated bere. 

The current Mac II has only six slots 
with slot IDs fram 9 to E hexadecimal. If 
you look inside the Mac II, you can see 


the slot ID silk-screened onto the 
motherboard alongside each NuBus con- 
nector. Apple has also defined a super- 
slot space that associates an additional 
256 megabytes per slot. Thus, the 256- 
megabyte superslot spaces for the current 
Mac II NuBus implementation range 
from 9000 0000h to EFFF FFFFh, and 
the 16-megabyte slot spaces range from 
F900 0000h to FEFF FFFFh. 

It is unlikely that more slots will be 
made available in the near future. Аз fig- 
ure 1 shows, additional slots сап be 
mapped into the 24-bit addressing mode 
of the Mac II, even though the hardware 
decode could address slots 6, 7, and 8. in 
addition, only the bottom megabyte of 
each slot space is available to programs 
running in the 24-bit mode (see below). 

It is possible to connect an expansion 
chassis mapped into а Mac's unused 

spaces. The expansion chassis 
then decodes the 256-megabyte superslot 
into extra 16-megabyte slot spaces. 


Macintosh Hardware Overview 

Figure 2 shows a block diagram of the 
Mac II's hardware system. The address- 
mapping unit (AMU) isolates the 68020 
CPU and the 68881 math coprocessor 
from the memory and peripherals, which 
are connected directly to the 32-bit ad- 
dress that the NuBus uses. The 
өседі тау be Apple's custom hardware 

-mapper unit (HMMU), Motor- 

ola: s 68851 paged memory management 
unit (PMMU), or the Motorola 68030 
CPU itself. The I/O chips (VIA1, V1A2, 
SCSI, SCC, IWM, and the Apple Sound 
Chip) are located between addresses 
5000 0000h and SFFF FFFFh. The 
ROM containing the system software sits 
between 4000 0000h and 4FFF FFFFh. 
In the 32-bit addressing mode, this sys- 
tem layout allows for 128 megabytes of 
on-board RAM (from 0 to 3FFF 


Getting more down-to-earth, when 4- 
megabit-density single in-line memory 
сөнгілшей 
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modules become available, they will plug 
directly intothe Mac II's motherboard and 
provide 32 megabytes of on-board RAM. 
Note, however, only software written in 
the 32-bit mode can take advantage of on- 


board RAM beyond 8 megabytes (the cur- 
rent limit using |-megabit-density 
SIMMs). This is because applications 
using the 24-bit addressing mode cannot 


Declaration ROM 


Macintosh Hi 
NuBus slot 


RE 3 


IERS 


© 


address the physical address space where 
this RAM is located. 

Why is this? Since the address space іп 
the 24-bit mode is limited to 16 mega- 
bytes, and half of it is already reserved as 
on-board RAM, something has to give. 
The compromise is that the Mac II's Nu- 
Bus slots are mapped to ]-megabyte sec- 
tions (instead of 16 megabytes per slot), 


and only six slots, with IDs from 9h to 
Eh, are provided. If you look at the mem- 
ory map of the Mac 11 in figure 1, you 
can see that this arrangement of the slot 
space, plus the address space for /О and 
КОМ, pretty well fills the remaining 8 
megabytes of RAM in the 24-bit mode. 
Obviously, additional RAM must reside 


Note: The NuBus address space 
із identical to Ше Mac ІГ 32-bit 
address space with the following 
exceptions: 


ROM address space: 
F080 0000 - FOFF FFFF 
VO address space: 
Ғо00 0000-FO7F FFFF 


Figure 1: Memory map of the Macintosh И, 24-bit mode and 32-bit mode. Note that in the 24-bit mode, 8 megabytes of 


the available 16 


have IDs ranging from 9 to E hexadecimal and are allocated only 1 megabyte. 


es is dedicated to on-board RAM, To properly fill the rest of the 24-bit address space, slots must 


МАС 40 BYTE * Second 1988 Mac Special Edition 


HOW THE МАС II NUBUS WORKS 


68881 
ЕРУ 
НАМ 
| "a | 1-2 MB (256K-byte chips) 
18 MHz | 
interrupts 


Figure 2: The Macintosh П system components. 
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outside this 16-megabyte address range: 
therefore, it requires 32 bits of address to 
be accessed 


The Bus Interface Units (BIUs) that 
connect the NuBus to the 68020-compat- 
ible internal 32-bit buses perform a num- 
ber of tasks. First, the “big-endian” byte 
ordering (byte 3 in a long word is least 
significant) of the 68020 processor must 
be changed to the "little-endian" format 
used by the NuBus (byte 3 of a long word 
is most significant—the same byte order- 
ing as on Intel processors). This transla- 
tion occurs in hardware by cross-wiring 
the bus transceivers between the 68020 
and the NuBus address lines. 

In addition, the BIUs support the un- 
aligned access modes of the 68020. This 
allows a 68020 memory write, which can 
be a byte, а word, or a long word in 
width, and can start at апу byte address, 
to be routed to the appropriate NuBus ad- 
dresses. The most common case is a 32- 
bit write ali on an even byte bound- 
ary. For this case and for single-byte 
writes, only one NuBus cycle is gener- 
ated. The 68020 performs these transla- 
tions internally for data reads. 


The 24-bit Legacy 

Early Macintosh computers were de- 
signed around the 68000 microproces- 
sor, which has a 24-bit address bus that 
provides 16 megabytes of available linear 
addressing range. The Mac II's 68020 
has a 32-bit address bus with a total ad- 
dressing capability of 4 gigabytes—the 
same size as the NuBus address space. So 
it seemed to us that Macintosh software, 
using both the flat address space of the 
68000 family and the flexible nature of 
the Mac's Memory Manager, could be 
easily ported to the Mac IT. Unfortu- 
nately, this turned out to be a significant 


The Memory Manager uses items 
called master pointers to point to objects 
in the Mac’s memory. Although master 
pointers are 32 bits in size, they use only 
the lower 24 bits as address information 


(remember the size of the 68000"s ad- 
dress bus). The master pointer's upper 
byte holds flags that describe the object's 
properties: whether it is purgeable or 
not, or whether it is fixed ("locked") ata 
particular spot in memory or can be 
relocated. 

Ideally, Apple could have quietly re- 
written the Memory Manager; applica- 
tions would continue to request and re- 
lease memory n it, never knowing 
that the routines had changed. Unfortu- 
nately, Macimosh software developers, 
for the sake of performance and other 
reasons, had written their applications to 
modify the flags in the master pointers 
directly, rather than using Memory Man- 
ager calls. Thus, much of the current 
68000 Macintosh software would not 
heve been able to run on ihe Mac II if 
Apple had not impiemented a 24-bit com- 
patibility mode in its hardware. In this 
compatibility mode, the 32-bit addresses 
are truncated by the AMU back to 24 
bits. This mapping is shown in table 1. 

What this means 15 that while the 32- 
bit mode allows an application maximum 
freedom in handling boards on the Nu- 
Bus, it also severely limits the applica- 
tion's ability to access the Mac Toolbox 
and ROM routines. If a peripheral board 
needs more than | megebyte of slot ad- 
dress range or is designed for non-Apple 
NuBus implementations, the operating 
system must be switched to the 32-bit 
mode prior to апу access to the board. 

Most 32-bit applications switch to the 
32-bit mode to perform a NuBus transac- 
tion to the boards and then quickly switch 
back into 24-bit mode before doing any 
system calls. This is inefficient: The 
Toolbox call that performs this operation 
takes about 25 microseconds to switch 
between the two addressing modes. 
Apple is encouraging developers to mod- 
if y their applications to normally operate 
in the 32-bit mode, so this problem 
should disappear in time. 

Note deae that the eem 
savers driven by timer interrupts wil 


Table 1: The Mac fi АМО address mapping of 32-bit addresses to 24-bit 
addresses for the 24-bit compatibility mode. 


24-bit addima raga 


32-bit addresses 


OONzzzrz 
400117127 
Ғәбт2221 


XxXFZzzzz 


500zzrE 


нча үр rasche dida‏ رچ ا واا 
Баа rough È hexadecimal for ax MOM. ЭК Û is Wwe motherboard; wot Е ia ғаған.‏ 
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most likely crash and burn if an interrupt 
occurs while your application is in the 
32-bit mode. We recommend that you re- 
move all screen-saver-type desk acces- 
softies (DAs) while you are using the 
Mac’s 32-bit capabilities. 

In addition, compiler routines that 
drive the Apple video board seem to run 
in the 24-bit mode. While the video 
board itself is addressed in the 32-bit 
mode, most software that writes directly 
to the screen crashes if executed in this 
mode. This is true for both the TMON 
2.8 and MACSbug 5.5 debuggers, mak- 
ing it almost impossible to debug a 32-bit 
NuBus board. We had to write our own 
simple debugger/monitor in order to 


even begin developing the coprocessor 
board. 


Exploring with the NuBus Monitor 
Our NuBus Monitor allows you to copy, 
display, fill, and substitute memory 
while the NuBus is in the 32-bit or 24-bit 
mode. While we wrote it to access the 
Apple NuBus Test Card and the copro- 
cessor boards that we were developing, 
the NuBus Monitor is a convenient way to 
explore the NuBus address space of the 
Mac II. The tricks we had to use writing 
this Monitor are the same as those a de- 
veloper will need to master to get a driver 
functioning in the Mac II NuBus елуі- 
ronment. It is written in Lightspeed C 
2.15. 

When first invoked, the NuBus Moni- 
tor searches for the Mac II's video board. 
The Monitor starts in the 32-bit mode 
and looks for a video board occupying 
one of the slots. It can detect either an 
Apple Mac II video board or a SuperMac 
video board by the signature of their con- 
figuration ROM. The video board is usu- 
ally located in slot 9 (the leftmost slot, 
looking from the front of the machine), 
although this is not a requirement. From 
this NuBus slot, the video board appears 
at address F900 0000h in the 32-bit 
mode. You should see the prompt McCray 
(29000000) >. 

The displayed address will vary de- 
pending on which slot the video board is 
placed in. This address points to the base 
address of the video board, so other 
Monitor commands can be issued using 
only the lower part of the full slot ad- 
dress. If the NuBus Monitor fails to de- 
tect the presence of a video board other 
than the two described, you can enter the 
address offset manually by issuing the 
command о 7М000000. This sets the Nu- 
Bus Monitor's j address offset 
to slot n. Use the offset mmber n (9h to 
Eh) appropriate for your video board 
location. 
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The command d ҒҒҒ80 dumps the 
block of memory starting at the top of the 
video board's declaration ROM. This 
ROM is used by the Slot Manager soft- 
ware in the operating system to identify 
the card, set its byte lanes, and allow exe- 
cution of start-up code for the device. 
Table 2 shows the format of this ROM. 

The examples given here were ob- 
tained using an Apple Macintosh II video 
board and an AppleColor 13-1nch RGB 
monitor. If you are using a different 
Head ніне an ipe зе your re- 
sults can vary, depending on the board's 
resolution and the byte lanes it uses. For 
a Mac П video board, you will see the 
following at the bottom of your display: 


ӘП: О ff000000 
f0000000 14000000 
Юй: 0 0 10000000 0 
fOfffdO: 72000000 97000000 
55000000 18000000 
(9fffeO: 1000000 1000000 
5a000000 93000000 
Pott: 2000000 . c7000000 
О #1000000 


The top byte of the ROM is the word 
el000000. This means that the КОМ is 
organized with only 8 significant bits per 
word (byte lane О of the NuBus). “Word” 
used in this context is a NuBus word, 
which is 32 bits in size. Since the NuBus 
Monitor allows only 32-bit transfers, 
there is no way to isolate the bytes that 
the ROM uses from the unused NuBus 
byte lanes (the zeros). Thus, you have to 
manually extract 1 byte from each word 
in your display and piece the bytes to- 
gether to form the sequential data in the 
declaration ROM. 

The test pattern 0x5A932BC7 (which 
is used by the Slot Manager to verify that 
a valid declaration ROM is nt) is 
visible in NuBus words e8 through f4. 
Тһе ROM format is type 1, as is the revi- 
sion level. You can decode the rest of the 
ROM using the information in Designing 
Cards and Drivers. 

To obtain this ROM dump, the NuBus 
Monitor has switched the bus to 32-bit 
mode prior to each read from the NuBus 
&ddress space used by the peripherals, 
then has switched back to 24-bit mode to 
use the Macintosh Toolbox routines to 
display the data. The BIU chips are doing 
simple 32-bit reads and writes. 

Ап immediate anomaly should be ap- 
parent: Figure 1 shows that the declara- 
tion ROM is at the top of the slot space, 


yet we are dumping memory | megabyte 
above the bottom. The Mac IT 5 
card is designed with 24-bit “aliasing” 
(see table 1) by ignoring address lines 
AD20*, AD21*, Ар22*, and ADZ3*, 
Thus, the ROM is visible at the same off- 
set in both the 24- and 32-bit modes. In- 
deed, the ROM upgrade (to revision B) 
required on all the early Mac II produc- 
tion machines was necessary because the 
early Slot Manager software omitted 10 
check for a ROM using the true 32-bit 
Offset in addition to the aliased 24-bit 
configuration. 

Now try Ё 0 1000 frrrocod, which 
fills the addresses f9000000h to 
f9001000h with the 32-bit word 
fFEFOOOOh. You should see a series of ver- 
tical black bars at the top of your screen 
as you write directly to video memory. 
Don't worry about your display; it will 
return to normal either when you exit the 
NuBus Monitor or when a complete 
screen redraw is performed, usually by 
changing the depth of your display. 

You car experiment and find out how 
the video board memory is displayed on 
the screen by carefully filling portious of 


. Try using 
the Monitors edev in the Control Panel 
DA to change the color or gray-scale as- 
pects of your monitor screen. With the 
two-color mode, the same fill command 
yields wider and tallez biack bars on the 
screen, while in the 16-color mode the 
bars cover à much narrower ard smaller 
area. This is due іс the "chunked," or 
adjacent, positioning of data in video 

. The result is that even though 
you are still filling the same amount of 
memory, it covers more of the display 
when you're using fewer colors. 

Now change to the 24-bit address 


mode by giving the ш command to the 
NuBus Monitor program. This toggles 
the NuBus Monitor's operating mode 
from 32 bits to 24 bits and lets you ex- 
periment with the address offsets needed 
in the 24-bit compatibility mode. Typing 
the command o 900000 sets up the cor- 
rect standard board base address in this 
mode. Again dump from fff80h. You 
will again see the declaration ROM, 
mapped by the HMMU from its true 32- 
bit address (£9000000) to 900000. Now 
fill from O to 1000 with OO000ftff h. 
You'll see that the bars have offset slight- 
ly to the right on your screen, as the Nu- 
Bus data word used this time reversed the 
position of the 00 and ff bytes. 

can also be substituted on a 
32-bit basis by typing s 0. This instructs 
the NuBus Monitor to display 4 bytes at 
the current offset plus an additional dis- 
placement (in our example, zero): 


f9000000: 000 | 


You can enter up to eight hexadecimal 
digits at the vertica] bar prompt. The 
digits are converted to a 32-bit value and 
written into that memory address, and 
the next 4 hytes are displayed. А simple 
carriage return without amy numeric en- 
try skips the current address and ieaves 
the memory contents unchanged. Typing 
a minus character maves the current ad- 
dress backward, and typing a period 
places you back in the NuBus Monitor's 
command mode. You can also copy and 
move memory by giving the command c 
0 200 7000, which copies the contents of 
addresses 0 through 200h to addresses 

7000h to 7200h. 
Ef your screen is still in the two-color 
mode, this command copies the menu 
continued 


Table 2: The contents of a configuration КОМ” format block. 


Offset from top Contents Description 
of sioi space 
0 Byta lanes NuBus byte lanes to use when accessing the 
declarabon ROM 
~ 1 Reserved Must бе Û 
-2 Test pattern 5493 2BC7h 
-Ë Format 1 = Apple format 
-7 Яемівюп Current НОМ version; can be 1 through 9 
— 8 CRC Checksum to venty the declaration ROM 
-12 Langth Number of bytes from the start of the ROM to 
the start of the ROM's sResourcos! 
- 16 Directory offset Signed offset from the offset itself to the 
sResource directory! 
E LI Lo 
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The Texas Instruments NuBus Chip Set 


exas Instruments recently released 

two chips to ease interface design 
for the NuBus. The first chip, the 
74ВСТ2420, supplies NuBus-compat- 
ible address/data transceivers and regis- 
ters. The second, the 74ACT2440, sup- 
plies the NuBus master-/slave-state 
machine logic. If we were to redesign 
the NuBus Test Card using these new 


chips, then two 74BCT2420s would re- 
piace the 74AL5651, 7415374, and 
74F521 components. One 74ACT2440 

the programmable аттау logic 
devices in the NTC schematic. 

Figure А shows the logic diagram of 
the 74BCT2420. At the top of the dia- 
gram are the used to deter- 
mine whether the NuBus slot ID match- 


Figure À: Block diagram of the 74BCT2420 logic. 
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es the current address on the bus. The 
detailed logic of this comparator is iltus- 
trated in figure B. Since the 
74BCT2420 is only 16 bits wide, you 
need two to accommodate the 32-bit- 
wide NuBus. 

Both supersiot and standard slotspace 
address allocation of the NuBus are de- 
coded. The supersiot output (SSEQ) 
compares А12, А13, А14, and A135 
with the slot ID to uniquely decode a 
256-megabyte address space. The IDÉQ 
output signals normal slot space by 
checking to see that the superslot is 
space F while also comparing А8, A9, 
А10, and A with the slot ID. If you're 
having difficulty correlating these md- 
dress bits with the address map in figure 
1, remember that these parts are only 16 
bits wide. Thus, the address bits on the 
comparator labeled A12-A15 
would actually be A28-A31 on the 
74BCT2420 connected to the upper half 
of the 32-bit NuBus, and A$-A 11 would 
be A24-A27, The SSEQ and ТЕ on- 
puts fram the 74BCT2420 connected to 
the lower half of the NuBus would not 
be used. 

The maximum delay time between 
address clock and decoded outputs of 
this part is 20 nanoseconds, slightly 
slower than a 74F521 but probably 

ble unless you are trying to de- 
sign a board that operates with zero Nu- 
Bus wait states (one cycle for the ad- 
dress and one cycle for the data). The 
companion controller does not sample 
these decodes until the cycle following 
the address cycle, which seems to pre- 
clude any possibility of zero-wait opera- 
tion with this chip set. 

The chip set is intended to operare in 
both NuBus master and slave modes. 
The operation of the buffers and latches 
in the slave mode is fairly conventional. 
Data present at the ADO*-ADIS* bas 
pins is buffered and fed to two 16-bit 
registers, one for the address and one 
for the data. During the address cycle 
(START* is asserted), the control cir- 
cuitry activates ACLK on the sampling 
edge of the NuBus clock (see figure C). 
If the AEN signal is active, then this ad- 
dress data will appear at the А0-А15 
pins and remain latched for the whole 
NuBus transaction. Similarly, during 
the final data cycle, when the ACK" has 
been asserted, the control circuitry will 
activate DCLK and DEN to allow the 
latched valid data to be presented at the 
DO-D15 pins. 

In the master mode, AEN and DEN 
are disabled and ADEN is asserted. 
When the valid address has been set up 


on AÛ to A15, then ALE is activated to 
latch it, so i1 can be fed to the NuBus 
through the multiplexer (MUX). This is 
the first significant functional differ- 
ence from the 74AL S651 approach. 

The address in the master mode is fed 
to the NuBus through a transparent 
latch, allowing valid data to be set up 
long before the sampling edge of the 
NuBus clock. Using the 74AL S651, all 
internal registers are edge-triggered, 
forcing a master to keep address and 
data stable throughout the requisite por- 
tions of the NuBus transaction. In the 
case of our coprocessor, after a master 
transaction has commenced, the 
READY signal is not returned to the 
CPU until the NuBus has totally fin- 
ished the cycle, so the CPU holds both 
the data and address valid during the 
whole transaction. The 74ALS651 parts 
can thus be used in their transceiver 
mode, and no latching function is nec- 
essary. The master data cycle is con- 
trolled similarly, with the MUX steer- 
ing signal ADSEL kept at logic high. 

The 74ACT2440 NoBus Controller 
executes only a subset of the IEEE 1196 
st&ndard functions, because external 
logic is needed to implement the high- 
speed burst mode of data transfer 
(which, in any case, is not used in the 
Мас П). Tt will operate in master only, 
slave only, or master/slave applications, 
and it generates signals intended to 
drive two 74BCT2420 parts. It directly 
generates the ARBO*-ARB3* and 
ROST* arbitration control signals, as 
well as the TMO*, TMI* (transfer 
mode), ACK*, and START* signals. 

This controller does correctly per- 
form the locked bus transactions that 
the NTC PALs fail, but many of its other 
functions are very similar to those of 
the NTC PALs. 

The introduction of these NuBus in- 
terface chips considerably eases NuBus 
NuBus interface to the level of a “black 
box" thai the designer really does not 
have to be unduly concerned with. 

onversely, however, some flexibil- 
ity is lost, especially if the ultimate in 
speed is needed. The chips offer little 
additional functionality over the dis- 
crete approach used in the NTC. If you 
use a socket to hold the 68-pin PLCC 
packages, there is little savings in 
printed circuit board space over the dis- 
crete alternatives. In addition, the cur- 
rent pricing of the chip set is higher. 

Nevertheless, as the price drops and 
application support improves, this chip 
set will help NuBus peripherals prolif- 
erate and ensure the success of the bus 
both in the Mac П and in other NuBus 


computers. 
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Figure С: А NuBus write cycle. 
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HOW THE MAC Н NUBUS WORKS 


bar to about the middle of the screen. No- 
tice also that when the window scrolls 
up, it carries the new screen pattern 
along with it, while the portion of the 
image that lies outside the NuBus Moni- 
tor window remains in place. 

When you quit the NuBus Monitor, all 
the changes you made to the video mem- 


Finder refreshes the screen memory with 
fis best guess as to what the screen looked 
like. If the NuBus Monitor went through 
some QuickDraw calls to write to the 
screen, the Finder "remembers" those 
portions when it redraws the screen. 
With careful experimentation, you can 
now determine the inner workings of the 
Mac II. However, a word of caution is in 
order here. Since all the NuBus Monitor 
operations consist af reading and writing 
directly to NuBus memory, the system 
software doesn't have any idea what 
we're doing to its memory; thus, care 
musi be taken while exploring й. We 
have not crashed a system by modifying 
the video board memory, but you have to 
be careful when examining other address 
spaces, such as the address space where 
the small-computer-system-interface 
port and other lO devices reside. 
Filling or copying to the Mac П'з main 
memory can yield fatal results. You 
should not write to low memory where 
the CPU vectors and the Macintosh glot- 
al variables reside unless you really 
know what you're doing. It's a good idea 
to back up your file system before you ex- 
periment with the Mac П'5 memory, 
even if it belongs to just the video board. 


Bus Errors 

The NuBus has a time-out feature. If the 
68020 addresses a siot in which no board 
is present, then no se or acknowl- 
edgment signal (ACK*) will be gener- 
ated. (We'll use to indicate an 
active low signal on the board, and SIG- 
MAL* to indicate a NuBus signal.) This 
situation normally causes a bus to freeze, 

since either the processor or а board will 
wait for а response signal that it will 
never gel. To prevent this, after 25.6 
microseconds a bus timer generates the 
ACK* signal automatically for the Ми- 
Bus and supplies a bus error code to the 
68020 processor. The 68020 uses this 
value to locale the address of a "handler" 
(procedure code) in &n exception vector 
table. This handler is executed in re- 
sponse Lo this error. Unless the software 
supplies a handler and the vector tabie 
address 1o it, the 58020 has nothing but 
nonsense to execute when this type of 
error occurs, and the Mac IT hangs. 
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Listing 1 shows code 10 support the 
bus error code. It is a short fragment of 
in-line assembly language written for the 
Lightspeed C compiler. At the com- 
mencement of program execution, the 
HySwap routine locates the bus error vec- 
tor in low RAM and replaces it with a 
pointer to our error handler, MyBerr. 

When a bus error trap occurs, the 
68020 execution is vectored to the Ny- 
Berr routine, which calculates the ad- 
dress (from the stack) at which the error 
occurred, increments it past the instruc- 
tion that gave the error, and returns exe- 
cution to that point. Note that this routine 
will work only if the bus error is gener- 
ated by à Z-hyte memory reference in- 
struction. This is the case with Light- 
speed C, but other languages may behave 
differently, requiring that you modifv 
the code in listing I. 


Al the end of the program, the routine 
CleanUp must be called. This reinsialls 
the original bus error vector to point 
back to the Finder. Apple frowns on di- 
rect replacement of such vectors, yei 
there seems to be no alternative for trap- 
ping the bus errors at this time. 


The NuBus Test Card 

Apple designed the NuBus Test Card so 
Мас II motherboards couid be fully exer- 
cised during burn-in with both slave- and 
master-mxde transfers. The design of the 
NTC has been made available to develop- 
ers. It has also been published in Destgn- 
ing Cand: and Drivers, complete with all 
Ше programmable array logic equations. 

The NTC pives designers an excellent 
opportunity to evaluate NuBus operation 
without first having to compiete and de- 
bug their cwn designs. In addition, the 


Listing 1: Software to install a custom bus error routine (MyBerr) for use 
with debugging NuBus hardware and software. 


2 Routines to allow NuBus exploration without Мас systom 
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My Swap: 


move ar, =1sp) 


чи Ча By Лу 


852700, ar 


$8, ad 
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MySwap must be called BEFORE any questionable accesses are 
ІС swaps out the regular Macintosh 

* BusError handler vector and substitutes a handler that іл 
: more Forgiving, and won't bomb the whole system lf you 
look in the wrong place at the wrong time, 


MyBarr is the routine that handles the actual NuBus Bus 
errors that might be encountered. It does nothing but 
bounce back Lo the user's program, but skipping the actual 
instruction that caused the bus error. 


CleanUp MUST be called by the user's program after 
fiddling with the MuBus; It returns the origina] Macintosh 
bus arcor handler to the vector area so that the Мас works 
the same мау ая before the user's program started, 


Save the current status reglmter 
on tha atack. 

We need to turm off the interrupta 
and get into supervisor mode for 
this replacement operat ion. 

This puts us Inte Supmrvisor mode, 
and turns off interrupts while we 
are in hare doing this. 

сес BusError vector from address 
hex $8 in the vector table, move it 
into addreaa register zero. We 
parformed & “move long" because we 
want the whole four byte vector. 
Save the vector into a previously 
set up variable called 'vect', 

Load the Effective Addreas of our 
ган Bus Error handling routine. 

Put our routine's address into the 
Bus Error Vector at addreas hex $8, 


continued 
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PAL equations are easily modified to 
form the basis of a slave, master, or com- 
posite design. The PAL listings are avail- 
able in Designing Cards and Drivers. 
YARC Systems built its NTC on a 
wire-wrap prototype card. Except for 
giving a lot of trouble due to short circuits 
between the card gridding and the IC 
pins, it worked fine and provided a short- 
cut to understanding multimaster opera- 
tion on the NuBus. From this basis, we 
quickly evolved our final master and 
slave control PALs for the McCray. 
Figure 3 shows the NTC's schematic 
diagram. U1 through U4 are 74AL. S65] 
bidirectional latches with bus drivers. 
These chips can look like either two 
TAALS374 latches or 74AL S245 trans- 
ceivers, as determined by control signals 
applied to them. The CAB and CBA sip- 
nals are equivalent to the clocks of a 


(яр) +, яг 


74ALS374, and the GAB and СВА sig- 
nals determine which side of the pert is 
the output and which is the input. The 
SAB and 5ВА signals determine whether 
the outputs are driven from the internal 
transceivers or from the latches. 1/5 
through 1712 are the 74А1.5374 latches 
used to store the address and data that are 
used to generate the master-mode cycles. 
The NTC powers up as a slave on the 
NuBus. In addition to providing slave 
read/write capabilities, it can be pro- 
grammed to automatically take control 
of the NuBus in a master mode and per- 
form a read or write as the bus master. 
When data is written to NuBus address 
FssQ 0000h, it is stored іп latches US 
through US. It can be read back from the 
same location. This is the address that 
the NTC uses during the master cycles it 
generates. Note that the address data 


; Recover the original atatus 


* register value off of the stack, 
and return Jt Ес the sr. 


rta 


ACF AM, 


1 Now comes the routine that pops up every time that we 
? €Xplore the NuBus in а place when there isn't anything 


; there. 


MyBerr: 
move.b $а{яр), dû 


Get the firat byte of the §8020's 


г Special Status Word. This is hex 52 
г (ren) bytes upon the stack, 


bclr 40, dO 


Clear the “Rerun Flag" bit 


г зо that the 68020 won't continue on 
and re-run the instruction that 


dO, $а{яр) 


2 (өр), dd 


dO, 2{зр) 


4 
$ 
- 
г 
ғ 
2 
Ц 


started the Bus Error. 

Move the adjusted value back onto 
the stack. 

Get the Program Counter of routine 
that caused the error, it's a four 
byte value (long) that’s two bytes 
up on the stack. 

Add two to the Program Counter, to 
make Che user's program retum 

to the instruction after the one that 
caused the offanding Bus Error. 

; Move the adjusted Program Counter 
back onto the stack, in the same 
place where we found 1t. 

Return from Exception, get back to 
the user's program. 


H 
; This routine sets back the Mac Bus Error handler's vector. 


ғ 
CleanUp: 


move ar, -(sp) 


Save 68020 Status Register, and 


turn interrupts off again for a 


momant . 
; Mjaln, go to Supervisor mode and turn 
; off any interrupts. 
; Restore the original Bus Error Vector. 
; And move it back to the Vector Table. 
; Restore interrupts, ètc.. 
; and return. 


852700, вг 


месі, а0 
a0, $8 
(sp)+, ar 


must be scrambled to account for the 
byte-lane positioning. The data to be 
used in the master cycles is written to ad- 
dress Fss4 0000h. Finally, the control 
word is written to address Fss8 0000h. 
This control word determines whether 
the master cycle is a read or a write and 
whether a locked or normal transaction is 
generated; it also sets an 8-bit value that 
determines the delay between the write 
to this register initiating the master cycle 
and the actual master cycle itself. 

U14 is a 74F521 8-bit comparator used 
to compare the NuBus slot ID with ad- 


dress lines AD24* through AD31* and 
thus generate a signal. The 
slave PAL uses my to detect a Nu- 


Bus start cycle to the board. 

U23 and U24 are 74LS161 counters. 
They are programmed with the delay 
value, and they produce the signal MAS- 
TERD after they have counted the requi- 
site number of NuBus clock pulses. 
When both MASTER and MASTERD 
are valid, the master РАГ (1718) initiates 
a master NuBus transaction. The slave 
PAL (1/16) generates signals to indicate 
whether the NTC is operating in the mas- 
ter or slave modes, as well as the ROM 
control signals АСКСҮ, A19DI1L, and 
AL8DI11L. The latter two signals deter- 
mine the mode of operation and usually 
will be replaced by terms more applica- 
bie to the environment of your design. 

The master PAL generates the timing 
control signals corresponding to NuBus 
arbitration, address, and data cycies. 
The busy signal indicates that the NuBus 
is in the midst of either a master or slave 
transaction. The signal is реп- 
erated during a locked NuBus transac- 
tion. Unfortunately, the NTC PALs do 
not allow locked transactions of more 
than one cycle in length, limiting the use- 
fulness of the feature of the NuBus. 

The ARB PAL arbitrates for bus ac- 
cess by placing the card’s NuBus [D on 
ARBO* through ARB3* and sensing 
whether a higher priority value is pres- 
ent. If not, then GRANT is asserted. 

The NBDRVR PAL generates the 
RQST* signal during the arbitration 

of а master transaction. It also 
drives the NuBus control lines START*, 
АСК”, TMO*, and TM1* during both 
master and slave cycles. Note that in the 
listing for the NuBus driver PAL on page 
A-2 of Designing Cards and Drivers 
(nbdrvr2) PAL has a misprint in the pin- 
list. The pin labeled START should be 
‘START. 

The MISC PAL drives the NTC clock 
and buffer enable signals. This is the 
PAL that will need the most customiza- 

continued 
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Figure 3: The Apple NuBus Test 
Card (NTC) schematic. This isa 
modified schematic from Designing 
Cards and Drivers for the Macintosh 
П and Macintosh SE. The 
components Uid and UIS have been 
replaced by the 74F521 comparator 
labeled 014, АҢ other numbers have 
the old schematic. 
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Circle M26 on Reader Service Card 
HOW THE MAC І 


NUBUS WORKS GOOD WAY 


Ая а professional manufacturer of data communication 
equipment and network accessories especially in macintosh 
computer Тог the detail plaase contact: 


tion for your particular hardware. 

If this all seems a bit complicated, re- 
member that the NuBus, while simple in 
design, is sophisticated in its 
including master/slave functions and bus 
arbitration, Texas Instruments has re- 
cently introduced a set of chips that im- 
plement most of the NuBus functions in 
two chips that should greatly ease the 
construction of new peripheral boards 
(see the text box “Тһе Texas Instruments 
NuBus Chip Set" on page 44). 

The NTC's ROM can be programmed 
with data (such as that in table 2) to more 
fully exploit the capabilities of the Slot 
Manager software and the byte-lane ca- 
pabilities of tbe Macintosh. Normally, a 
board's driver software will be located in 
this ROM. The Slot Mansger installs this 
driver code into the Mac II's main mem- 


ory when the computer boots. а 

What We've Learned | GOOD WAY INDUSTRIAL CO., LTD. 
The NuBus used in the Mac П is a power- | ue FACTORY: 

ful bus with speed and capability match- | UNG CHANG RO, ТАРЕ, TAWAN Зн WEN DISTRICT о 
ing the power of the 68020 CPU. Design | Р.О, BOX 01-200 TAEL TAICHUNG, TAIWAN 

of boards and peripherals for the NuBus TE ai DN A, TEL: (м) 24611923. 


із fairly straightforward, thanks to the 
clean logic of the NuBus and the techni- 
cal support provided by Apple. We en- 
countered some problems during the con- 
struction of our board; some will go away 
as Mac П software evolves toward a 32- 
bit addressing mode, but a mechanism 
where a developer can cleanly replace the 
bus-error vector should be looked into. 

Despite these incidents, we did suc- 
ceed in constructing our board, which 
means the problems encountered were 
ro insurmountable. We hope that the in- 
formation provided here and our NuBus 
Monitor will make future developers’ 
jobs a little easier. Ш 


Editor's note: The source code and ехесш- 
&ble code for the NuBus Monitor described 
in this article are available in a variety of 
formats. See page 3 for details. They are 
also available on the Thousand Oaks Tech- 


nical Database, (805) 492-5472 and (805) Analysis & Design | 
493-1495. The NTC schematic and PAL + or Чыкай иран gue anes of 
echanical, Structura “есігісті, 

listings are also available оп BIX. Ежен ткен, anil Architectural 
systamsa. Productivity via graphica 
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Program Extenders 


Lately I seem to be getting a lot of letters 
on BIX (where I comoderate the macin- 
iosh conference) that are disturbingly 
similar, Always polite, the writer will 
say something like “Hi! My 
just got some Mac IIs (finally!), and I've 
got a lot of ideas about the programs I 
want to do. What's a good start on bow to 
the Mac? Can I just use the non- 
Mac C code subroutines I've got al- 
ready? I said Га be able to show them 
something in a few weeks, so I'd appre- 
ciate amy help on this." 

I tend to look at the screen for a while, 
mumbling, wondering where to start. I 
feel for the programmer who has to show 
some results quickly, but I usually write 
back that it isn't that easy. And it's not. 
The paucity of experienced Mac pro- 
grammers has caused something of a 
minor bidding war for their services as 
more companies enter the Mac software 
market. Supply and demand are in the 
driver's seat again. 

But what of the unfilled demand when 
the supply runs out? Simple. Program- 
mers who have worked on other ma- 
chines start in on the Mac. And write me 
letters on BIX, hoping for a quick tech- 
nofix. So what I'm going to do for the 
rest of this article is write a letter of reply 
to al] you folks out there. If you want 
more details on the nit-and-grit of code 
calls, the selected bibliography that ends 
this piece wil] be useful. I'm going to 
point out the general terrain here and of- 
fer some specifics on useful stuff to get 
you up and running. 


Some Starting Points 
If you have never seen a Mac program be- 
fore, you might want to consult Apple 
"8 Programmer's Introduction 
to the Macintosh Family. It covers a lot of 
things that à programmer approaching 
the Mac for the first time would find use- 
ful. It's hard to program the events for a 
GoAway box if you don't understand what 
it is, night? As befits an introductory 
tome, its breadth is greater than its depth. 


Laurence H. Loeb 


Specialized tools 
make it easier 
to jump into Mac 
programming 


Depth is where Inside Macintosh (all five 
volumes алгі its separate X-Ref [cross- 
reference] volume) comes in. If you get 
seriously into Mac programming, you'll 
need Inside Macintosh. Your first Mac 
program, however, шау not require you 
to go out and buy it—especially if you 
usé one of the language extenders I'll be 
discussing. Some of the extenders may 
have а subset of the Inside 
Macintosh information available as part 
of their manuals. Some other introduc- 
tory books (especially Chernikoff's and 
Knaster's) show how to use the informa- 
tion far better than inside Macintosh, 
which is an encyclopedia, not a tutorial. 


Shift That Paradigm 

One of the steepest parts of the Mac 
learning curve occurs smack dab in the 
beginning. You can't design a Mac pro- 
gram (it used to be called 

in the pre-Mac manner. That's because 
the way a program works (its paradigm 
or technique, if you will} has to change. 
Generic programs (the ones you may 
have done in, say, COBOL) will get in- 
formation from the user, go away to pro- 
cess it, and come back when some out- 
putting is needed. The means of putting 
in the data may be an on-screen menu 
choice or cards in a deck or something 
else, but the overall process remains the 
same. Ап action is specified (the mode), 
and then the program performs that ac- 
tion on data. With & Mac, the sequence at 
this process is turned inside out. One 


must specify the data first and then the 
action 


Аз an example, a word processor will 
have a delete mode to remove specified 
text while in that specific mode. In a 
Mac word processor, you would ify 
the text by selecting it, then tell the pro- 
gram the action to be performed. A Mac 
program tries for a "modeless" environ- 
ment. This is both the foundation of the 
Macintosh interface and a reason neo- 
емінен programmers get lost at the 


beginning. 

I think that Macs will make the com- 
puting history books because of the pop- 
ularization and refinement of this con- 
cept, mx for the elegant hardware, neat 
as it is. The first time you use a machine 
that does things this way can be a tran- 
scendent experience. You gain coatrol of 
computing in ways that had not been pos- 
sible before. Doing things this way ге- 
moves a layer of abstraction between the 
worker and the work. (You don't have to 
remember the name of the file you want 
to open because you select the file first 
from a list of choices, then open it.) 

The style of feeding information back 
to you (e.g., when you press a button its 
color inverts) is the heart of the Macin- 
tosh implementation of this concept 
(a.k.a. “being Macish"). To allow for 
this complex "human interface," the 
major executing time of most Mac pro- 
grams is spent waiting for the user to do 
something: to create an event that is then 
handled. Ап event is usually a keystroke 
or à mouse movement or some other 
physical user/machine interaction. The 
offshoot of event handling is that the user 
gains control of the program's logical 
flow. It may not be the 1-2-3 you envi- 
sion. It may be 2-3-] once and 3-2-1 the 
next time. 

Once you fully appreciate this shift in 
paradigms, the programming tools avail- 
able on а Mac become less opaque and 
more systematically interrelated. They 
are there to do the repetitive tasks that 

continued 
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this interface requires of a program, so 
you don't have to code Шет yourself. 


Why Do I Need the Toolbox? 

The Mac operating system software uses 
а 68000-family assembly-level feature 
called “interception of unimplemented А 
traps" when a program makes a call for 
external code. Instead of specifying the 
exact address at which the external code 
will be found, a program instead gener- 
ates an A-trap exception 4 bytes long. 
The processor then fobs off to the operat- 
ing system the job of dealing with this ex- 
ception. The operating system, in turn, 
has a patch table where it finds the physi- 
cal address of the code to be executed. 
(When Mac programmers talk about a 
"handle" to some data, it is this doubly 
indirect method of generating actual ad- 
dresses that they are referring to.) 

You pass the handle to your data or 
event when calling one of the operating 
system's Managers, not the data's ad- 
dress. Doing things this way lets your 
code reference logical objects without 
worrying about where in memory those 
objects will be at execution. The operat- 
ing system takes care of that. Using the 


code routines that Apple has already 
written and actively supports (collec- 
tively called the Mac Toolbox) in your 
software helps it be more bulletproof in 
execution. The actual Toolbox code is 
usually solid and optimized. If it's not, 


‘the operating system can patch it easily 


when Apple finally gets it right. (Don't 
laugh. This is what happened with the 
SCSI] Manager between 1985 and 1986.) 
It also gives you a much better shot at up- 
ward compatibility as the operating sys- 
tem and the hardware of the Mac change 
over time. The Toolbox 15 something to 
embrace in your code, not to ignare. 


Deb 

The macintosh conference on BIX has 
shown me that the debate on the choice of 
a debugger can grow very heated, very 
fast. I really don't want to fan those 
flames. But I have used Apple's Macs- 
Bug 6.0 for the last six months and am 
very happy with it. П is а vast improve- 
ment over its , Which were 
based on the Motorola 68000 debugger. 
Information is now presented in a much 
more logical manner, amd the on-line 
help has been invaluable. While not as 


full-featured as TMON (especially with 
the Extended User Areas that have been 
developed), it does the things that [ need 
to do almost all the time. And it's always 
there just waiting for something to hap- 
pen, because the operating m is set 
to install it upon boot-up (which, to be 
fair about it, TMON can also do). 
Another useful tool in my bug-catch- 
ing armamentarium is Steve Jasik's pro- 
gram, Debugger. It might overwhelm 
beginners, but it can provide a whale of a 
lot of information about an application 
through a multiwindow display of whal is 
going on inside it. It is a umque program, 
providing me with a complete low-level 
analysis. It hasn't let те down yet. 


Crankíng Something Out Fast 

Suppose your jump into Mac program- 
ming requires fast turnaround. You have 
to get something up on a Mac screen, but 
u doesn't require blazing performance. 
You want some buttons for the user іп 
press or some other simple sort of inter- 
action, and you want it quick. How about 
using HyperCard? HyperTalk (the lan- 
guage that controls HyperCard's actions) 
15 close enough to English syntax that it's 


APPLE AND OOPS. 
A PEACH OF A PAIR. 


Romeo and Juliette. 


and Desi. Fred and 


Wilma. Sometimes couples just seem made for 
each other. And now when you put Smalltalk/V 
and your Macintosh together you've got a 
шы eat On ^r M 

ject Onen was 
made for Macintosh. Smalltalk/V Mac lets 
you develop Mac applications easier than ever 
before using the prototype style that Smalltalk 
is famous for. You also get push-button debug- 
ging; multi- ing; complete Toolbox 
access; MultiFinder Ге сүзі “а rich class 
library; and a bushel et of Smalltalk 
source code. All in our high-performance 32- 
е » tingly enough, Macintosh 

terestingly en , Macintosh was 
made for oops. Much of the unique hardware 
and interface design in Mac development 
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came directly from Smalltalk research. This is 
no casual affair 


m ЦА writte ans selfish or | 
t. 50 when me passionatety 
involved with Smalltall/ V Mac, ur work 
is fully compatible with Small on IBM 
PCs (and clones) operating with DOS, OS/2 
and Presentation Manager. 
The new Smalltalk/V Mac sells for 
a peachy $199.95 and comes with our no- 
questions-asked 60 day money-back guarantee. 
If your dealer isn't into oops, order | 
toll free, 1-800-022-8255. Or write to; Digitalk, 
Inc., 9841 Airport Blvd., Los Angeles, CA 
90045. Smalltalk/V and Apple. Now 
there's an | 
a | | 
эе Smalltalk VMac 


couple. 
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possible to get up to speed іп a few days, 
especially if you have one of the better- 
written HyperCard introductions at your 
side. (Danny Goodman's Complete 
Book, the first one out, still 
shines in the rapidly crowding field.) 

Using HyperTalk is sort of an exten- 
sion of the concept of letting the Toolbox 
handle the events. Event handling is done 
on a logical scale in HyperTalk, instead 
of on an assembly-language microscale. 
You tell HyperTalk to “answer MyQues- 
tion with ‘OK’ and 'Cancel'" rather 
than calling the individual Managers 
necessary to put up a dialog box with two 
buttons, waiting for the mouse click to 
happen, and finding out from a Manager 
which button was pressed. 

HyperTalk will just get the value of 
the response for you. The programmer 
(or "stack scripter,” in Apple parlance) 
concentrates on the logical relationships 
of the user's actions rather than the ac- 
tual generation of the interface necessary 
to elicit the action. 

In the August BYTE Macintosh Sup- 
plement (page 75), I wrote about how I 
used HyperCard to solve one of my spe- 

cific work problems. More can be found 
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in that article on using HyperCard. How- 
ever, L think it's important not to get daz- 
zled by HyperCard's accessibility. There 
are drawbacks. For one, users can get to 
your underlying script code and change 
it. This may pose a security/mainte- 
nance problem. Second, it's a little too 
easy to reintroduce modal operation in 
HyperCard. Because of the lack of Hy- 
perTalk verbs for every occasion, it's 
rather tempting in the logical operation 
Of & stack to restrict what users can do 
and when they can do it. This 15 one way 
to break а large problem into smaller, 
more manageable tasks—but try really 
hard not to, even if you're itching to take 
an IBM PC program and put the 
"screens" you have onto "cards." It may 
even require you to be somewhat clever 
in how you approach and script what it is 
you need to do. 

On the other hand, the extra effort re- 
quired to maintain the "modeless" ap- 
proach is worth the trouble. Without it, you 
will lose one of the things that users have 
come to expect and demand from Mac pro- 
grams. But if the tasks are just too 

for HyperCard to handle (say, 
complicated printing) or HyperCard per- 


formance іп that particular area is not 
acceptable (say, complex database search- 
es), be prepared to do it another way. 


ZBasic 
Before HyperCard, there was BASIC. 
Lacking the satanic bracing conventions 
of C, it shares with HyperCard scripts a 
quasi-English readability. Some say this 
makes for easier maintenance of a pro- 
gram. I only know that one of my con- 
sulting clients demanded BASIC as the 
language for an application so he could 
maintain it on his own should I be— 
uhh—hit by a truck. So I wrote this Mac- 
to- Wang-terminal program that commu- 
nicated at 19.2 kilobits per second. 1 
compiled it and produced a double-click- 
able application. All in ZBasic from Zed- 
cor. ZBasic got me paid for the job. The 
major part of the code from that terminal 
program is shown in listing 1. While this 
is the main loop of code, you miss in it 
the simple way “Basic can handle events. 
The Init procedure (listing 2) illustrates 
more, and listing 3 shows the event han- 
Шеге the program will branch to. 
There is also a "construction set" for 
continued 
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Listing 1: Some primary code for a Mac-to- Wang-terminal program 
emphasizes simplicity. 


00010 WINDOW OFF :REM Compiler directive 
(turn off default TTY window) 
00020 DEFINT A-2:XONS-CHR$ (67) :XOFS=CHRS (72): 
REM constants and Lypes 
00030 GOSUB "Init" :REM Do initialization stuff, 
like open the serial port "С" 
00040 REM Then display characters from C and 
send keystrokes to C 
00050 BL22000:DIM 6 STUFFS (2000) :КЕМ 2Basic's array 
setup syntax here 
00060 "Loop" :REM Logical branch labels instead of 
line numbers are used 
00070 سن‎ 
00080 MENU ON:DIALOG ON:REM That's all you have do 
to check for most events! If ап event occurs 
(or gets loaded into the event queue and gets 
checked here) the program branches ta the 
event handler 
00090 JFLAG =0:TRY=0:0FLAG =0:КЕМ Reset my flags 
00100 DIALOG ОҒҒ:МЕМО OFF :REM Shut off event traps 
{so execution speed of the program is increased 
without the event trapping overhead) 
00110 "TimeoutTrap": 
00120 IF TRY > 50 THEN GOTO "SaerialTimed":REM Timed out 
on serial port 
00130 *ReadPort": 
00140 READ 4-1,1,5;0 :REM Read the modem port 
00150 IF L$«e"" THEN TRY-TRY41:GOTO "TlmecutTrap": 
REM Nothing there? Increment and do again 
00160 Q=O+1 :REM Read returned something (L3 isn't empty) 
00170 DUM- BL - 1:REM Syntax dummy since IF statements 
can't compute 
00180 IF Q > DUM THEN STUFFS$(Q)-L$:GOTO "ConvertBuf Fer* : 
+ REM Overflow buffer check here; the goto will mxecute 
if true since it's on the same line 
00190 STUFFS (Q) =L§ :REM Put character into buffar array 
00200 TRY = 0 :REM Reinitialize loop breaker for eventa 
00210 GOTO "RmadPort": REM Go back and read the serial port 


Listing 2: An тїї procedure in ZBasic. 


01080 "Init*: 

01082 WINDOW 1,"McWang by PBC", (2,38)-(510,335),5: 
REM Set up my window here 

01084 WINDOW OUTPUT #1:CALL OBSCURECURSOR :COORDINATE WINDOW 

01090 ON MENU GOSUB "HandleMenu":REM Оп a menu event 
go to my handler 

01100 ON DIALOG GOSUB "HandleDilalog":REM Go to my 
handler for others 

01110 TEXT 4,9,0,0:REM Style of text to be used 
in my window 

01120 REM Set up menus for my window 

01130 MENU 1,0,1,"File" 

01140 MENU 1,1,1, Quit" 

01150 REM Open Communicat tons port wlth 1K-byte 
input buffer 

01160 OPEN “Сч, -1,19200,1,0,1,1000 

01162 BUTTON 61,1, "Load/Run”, (10, 280) - (B0, 235) , 1: 
REM Specify a button 

01170 RETURN 
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ZBasic, called Generator, that automati- 
cally puts out source code. You place but- 
tons, menus, and "edit fields" (areas in 
ZBasic where text is entered or dis- 
played) where you want them on the Mac 
screen. Generator then produces source 
code automatically. The handlers you de- 
vise are added to this outline (or skele- 
ton) code to make the complete program. 

This combination can significantly 
shorten ZBasic programming time foc 
novices. In particular, the syntax of plac- 
ing event handlers within a program is 
the thing that most ZBasic first-timers 
seem to have trouble grasping. Generator 
puts the event skeleton code into the pro- 
gram in the correct manner, based on the 
events you show it you want to trap. 

I consider Generator an intelligent 
program extender; that i5, it takes care of 
the code syntax for you and frees you to 
concentrate on what it is you want the 
Mac to do. ZBasic 5.0 (promised by Zed- 
cor to be out by the time you read this) 
will have a command that allows amy new 
Toolbox calls (say, from a 68030-based 
Mac) to be inserted into ZBasic code 
through the use of a Font/DA Mover-like 
utility. This should enhance the ability of 
ZBasic programmers to use the newest 
system features, as well. It’s on my Hot 
List, anyway. 

Oh Say, Can You C? 

I think that "MacJumpers" who have to 
plunpe into a C (or Pascal) programming 
effort their first (or second) time out 
should seriously think about using some 
sort of program extender written вресіп- 
cally for the Mac. Using the prewritien 
(and hopefully debugged) functions that 
such an extender provides is a great way 
to get up and running without having to 
offer up the hair of one's head in ritual 
sacrifice to the programming pods. 

The specifics of which extender is best 
for you to use can admittedly be a prob- 
lem. Some have had their core source 
routines written in a manner that does 
not allow much in the way of eventual 
user modification. However, Invention 
Software's Professional Programmer's 
Extender fulfills all the criteria I can set 
for such a product. The over 800 pages of 
documentation are clear, crisp, and copi- 
ously illustrated with examples of source 
code. Invention Software makes the ex- 
tenders for Lightspeed C, Lightspeed 
Разса!, TML Pascal, Turbo Pascal, Az- 
tec C, and Macintosh Programmer's 
Workshop (MPW), so just about any- 
one's choice of compiler should be 
covered. Invention Software also offers 
the extender in two volumes to lessen ini- 

continued 
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Listing 3: Examples of event handlers coded in ZBasic. 


01180 
01190 


01195 


91200 


"Hanmi leMenu® : 

DIALOG OFF :REM Stop trapping so current event 
can be handled 

MENU :REM Invert the active menu like the 
"Human Interface Guidelines" suggest 

IF MENU(0) «21 THEN RETURN:REM Only one menu 
in my application 


tial cash outlay, but only the "profession- 
al" package comes with all the source 
code 


What does extender code actually look 
like? I mostly filed off the serial numbers 
on the program in listing 4 (which will 
post two windows and select/show/hide 
one of them based on menu choices) and 
added some commentary. The idea here 
is to show how "extended" source code 


01210 ІР MENU (1) =1 THEN "Endit" :REM Quit haa been 4 
selected from menu reads compared with normal C coding. 
01220 RETURN: REM Go back and wait for serial The program flow is remarkably read- 


01230 
01240 
01250 


01260 
01270 
01272 


01280 
01282 
01283 


01288 
01289 


Listing 4: “Extended” source code shows greater functional orientation of 
the program. 


finclude <extender>/* get the extender headers and equates"; 


port /keyboard events 

*HandleDialog": 

DIALOG OFF:MENU 

DZ= DIALOG (0):DWON =DIALOG (1):REM Figure out 
what kind of event 

IF DZ = 0 THEN RETURN 

IF DZ е 1 THEN GOSUB "DoButton":REM Button event 
IF DZ =16 THEN PRINT 4-1,CHR$ [DIALOG (16)] : 

REM Keyboard event 

RETURN:REM Back to whare the handler was called 
"DoRutt опе : 

IF ОМОН =1 THEN BUTTON 01,1, "Load/Run™, (10, 260) - 
(80,295), 2: PRINTE-1, "LOADRUN"; :PRINT §-1, 
CHR$(13)::BUTTON #1,1, "Load/Run", (10, 280] - 
(80,295), 1:REM Button actians to perform 

invert of button, sending the button message Ес C, 
and "delmeerting" the button 

CALL OBSCURECURSOR: REM Direct toolbox call here 
RETURN 


#* tal] the program what the local variables are*/ 
EvantRecord event 2 
Іт event record structure instance */ 


EventStuff 


whatHappened; 


/* event detail structure іпасапса  */ 
WindowRecord  WRl1,WR2; 
/* window record structure instances*; 


WindowPtr 


windowl,window?2; 


/* window record structure pointers */ 


Rect 


myRect; 


/* rectangle data structure inatance*/ 


MenuHandle 


appleMenu, fileMenu, edit Heru; 


/* handles for standard menus*/ 
MenuHandile X hideItMenu, showItMeno, select ItMenu: 


/*start of the program proper*/ 


main () 


xTendInit4i(; /* Extender initialization routine 


/* do 


must always be first statement*/ 


the meno and window setups*/ 


StdMenus (&appleMenu, & £11aMenu, £edit Menu) ; 


/* set up standard menus */ 


/* set up custom menus, with Pascal~-formatted 


(XP] text used for literals*/ 


able for a C program. You may notice 
that the event flow is, in fact, similar to 
that of the previous ZBasic example. 
Most of the program is just waiting for an 
event, with event handlers providing the 
bulk of the code. With Extender calls 
such as XTGetNextEvent and Handle- 
Event available, the program becomes 
far more functionally oriented. Just as 
ZBasic gives BASIC the verbs necessary 
to avoid conf using “ 1” code, In- 
vention's Extender does much the same 
for C. АП С programmers I know (my- 
self included) seem to have their own 
routine libraries of things that work. The 
Invention Extender is like having a pre- 
built collection of those routines. The 
Lightspeed C 3.0 version of the Extender 
greatly impressed me for both tbe variety 
of routines included and the clarity of the 
documentation that explains how to use 
them. Another tool for my Но List. 


MPW/MacApp 

I haven't mentioned MacApp thus far. 
МасАрр is the "Official Programmer's 
Extender of Apple Computer" because 
the company has put a fair amount of 
both time and money into it. In 1985 or 
50, there was a hue and cry from the рго- 
gramming community trying to get up to 
speed on the Mac. Apple realized it had 
to provide some way to allow coders who 
were not used to the intricate Mac way of 
doing things to participate in Mac devel- 
opment. If there wasn't a way for compa- 
nies to assign teams to a software proj- 
ect, & lot of commercial development 
would never even be undertaken. In re- 
sponse, Apple came up with an upgrade 
to the Lisa Programmer's Workshop that 
ran on the Mac, not the Lisa (which was 
the recommended development machine 
at that time). Called Macintosh Pro- 
grammer's Workshop, its shel] runs 
"tools" as well as compilers. МасАрр із 
Such a tool. It uses Object Pascal (a spin- 
off of the Lisa Clascal) to let you do in- 
heritance-based object-oriented pro- 


hideltMenu = BuildManu(20,"XPHide It", gramming. MacApp has things like 
“\PHide Windowl;Hide Window2"); windows already built in. You select the 

cominued "view" of an object to be worked with 

condinued 
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PROGRAM EXTENDERS 


showItMenu © BuildMenui21,"XPShow It", 


P\PShow Window];Show Window2"); 


selectitMenu = BuildMenu{22,"\PSelect It", 


"\PSelect Windowl;Select Window2"); 


SetRect (&myRect, 100, 100, 350, 250) ; 
ѓе set window boundary rect */ 
/* next make the window*/ 
windowl = CreateWindow(£&WRl,&myRect.,, "&PWindowl",Q, 
TRUE, TRUE, TRUE, TRUE, TRUE) ; 
Set Rect (émyRect, 150, 150, 400, 300) ; 
/* do it for window 2*/ 
window2 = CreateWindow (GWR2, émyRect, "XPWHiIndow2",0, 
TRUE, TRUE, TRUE, TRUE, TRUE) ; 
/* All set up, so now let's do something!*/ 
do { 
do ( 
/* the following three lines are the crux of any Mac 
program and show the extender's syntax. ТЕ only 
requiras 4 calls to do all event intercepts! */ 


SystemTansk () ; 
) while ('XTGetMextEvent (everyEvent, £event.] |; 
/* until event occurs */ 
HandleEvent (fevent, &what Happened) ; 
/* gee event info */ 


if (whatHappened.MenuNum > Û] 


/* if user selected а menu item */ 


DoWindMenu (EwhatHappened] ; 


/* handle the menu item selection */ 
#* note that ONLY menu events are handled by thla program: 


other handers would be called at this point. */ 
} while (ExitRequest {Быһа Happened) == FALSE) ; 
/* if close box hit ar 
quit from std menu*/ 


KillWindow(windowl!); 
K1llWindow(window2); 


) 
/*end of program, now follow up with its subroutines*/ 


void DoWindMen (ES) 
EventStuff *ES; 

1 
switch(ES-»ManuNum) ( /* Extender gives case numbers 


from &whatHappened event record*/ 


case 20: /* "Hide Іс! menu is selected */ 
switch(ES-»ItemNum) | 
case 1: ѓе "Hide Windowl' is selected */ 
HideWindow (windowl); 
break; 
case 2: f“ *Hide Mindow2' is selected */ 
HideWindow (window?2); 
break; 
} 
Бгеак; 
сазе 21: ѓе "Show Іс!" manu із selected */ 
switch (ES->ItemNum) { 
case 1: /* "Show Windowl' 1s selected */ 
ShowWindow (windowl); 
break; 
case 2: f" ‘Show Window2' is selected */ 
ShowWindow (window?) ; 
break; 
} 
break; 


/* allaw for DA handling */ 


/* dispose of windows and exit */ 


/* handles menu item selections "7 
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Circle МІ ол Reader Service Card 
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PROGRAM EXTENDERS 


case 22: 
switchi(ES-»ItemMum) ! 
case 1: 


сазе 2: 


and add local "methods" to it. 

If the time and labor assigned to a first 
Mac programming effort are both going 
to be significant, MPW and MacApp 
may be one way to allow many people to 
work on the same project and have the 
code all work together, Both MacApp 
and MPW have steep learning curves, 
but the payoff is the industrial- 
strength" programming environment. 
Joel West's excellent Programming with 
Macintosh Programmer's Workshop is 
both a tutoria} and в reference 1 would 
réconmunend to anyone trying ta learn 
MPW. Білсе Apple supports МасАрр 
and MPW, upward compatibility to new 
hardware platforms or software features 
is virtually guaranteed. 1f you like Pas- 
cal, you'll feel at home with МасАрр. 
MPW 3.0 will introduce a source-level 
debugger running under MultiFinder, 
which will be a very welcome addition to 
the environment. 


LabView 
LabView is a specialized development 
tool from National Instruments that 
creates “virtual instruments" that actu- 
ally do something. If you want to make a 
data-acquisition or measurement system 
out of your Mac, I strongly suggest you 
look at this product. Version 2.0 (prom- 
ised by the company іс be out before the 
end of the year) will compile the now- 
interpreted "v.i." This should give users 
execution speeds comparable 1o a spe- 
cial-purpose program written in C. NI 
also has a good record of user support, 
having gone through two major upgrades 
of the program since it shipped. 
LabView is a "graphical" extender 
that Jets you design the features and the 
output of your "v.i." on the Mac's screen 
rather than having to specify them for 
execution by the underlying code (as you 
do in SPICE on a mainframe). It is а 
good example, in my eyes, of a program 
removing an intruding and annoying 
layer of abstraction. between users and 
their work, albeit specialized work in 
this case. The company sells hardware 
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іе ‘Select It' menu is selected ./ | 


іт "Select Windowl' із selected */ 
Se lecthindow(windowi) ; 
break; 


f" "Select Window?’ із selected */ 
Select Window (window?) ; 
break 


boards for doing measurements, bul you 
can use any instrument that is capable of 
understanding GPIB commands to gen- 
erate usable data. 


Wrap It Up! 

I think that if you can program, you can 
program the Mac. The recent evolution 
of extenders has simply made it easier to 
jump into the field. No extender tools 
will replace a programmer's ingenuily, 
but they make it a lot easier to get results 
while you're learning the lessons that 
give the basis for that ingenuity. Yes, 
Real Programmers do use extenders. Es- 
pecially if they have to get work out the 
door in a reasonable time. m 
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Buy with 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successful buyer.” These аге 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 
e How long has the company 
been in business? 
е Does the company offer 
technical assistance? 
15 there а service facility? 


е Are manufacturers warran- 
ties handled through the 
company? 

* Does the seller have formal 

return and refund policies? 

Is there an additional charge 

for use of credit cards? 

е Are credit card charges held 

until time of shipment? 

What are shipping costs for 

items ordered? 


ә 


© Direct Marketing Association, Ine. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 

ә State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


Establish that the item is in 
stock and confirm shipping 
date. 


е Confirm that the price is as 
advertised. 


Obtain an arder number 
and identification of the 
sales representative. 


e Make a record of your 
order, noting exact price im- 
сіндіпе shipping, date of 
order, promised shipping 
date and order number. 

[f you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


ae. 


bi 
: 
|! 
\ 


г Қ: ДЫР ا کے ل‎ vo Q^ е; 
ады ҰМ ais pO Г 
г = ШЕТ iai Р ҰЗ NT a 42 EX. i 


МАС 62 BYTE * Second 1988 Mac Special Edition 


епсе 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing 
Association, Inc. 

6 E. 43rd St.. 

New York, NY 10017 
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continued from page МАС 64 


already-learned behaviors. 

I also Ше the Мас ability to run 
smaller , called desk accesso- 
ries, while other applications are in 
memory. I can increase my productivity 
as a result of the ready availability of 
these applications. They give me the abil- 
ity to work on the Mac in the nonlinear 
way I do things on a desk. I may do one 
task in my main application, another task 
in a desk accessory, and then go back to 
the main application. These are different 
from PC terminate-and-stay-resident 
programs. І can just load a collection of 
them into the Mac system without worry- 
ing if they will conflict or which must be 
loaded first. It's easy to use them, so 
they're sure to be used. 

I have a choice of Mac hardware plat- 
forms on which to run software, 
ranging from the very adequate Mac Plus 
to the powerful Mac IIx. Because of the 
discipline Apple insists on for program- 
mers, its software will run on any Mac. 


continued from page MAC 64 


But you're up the creek unless you can 
find a friendly dealer who still has the 
parts and pieces you need and who is 
willing to part with them without charg- 
ing an arm and a leg. 


^no pem and 
Requirements 


Although there are parallels to this in- 
compatibility situation in the PC AT 
world, they're nowhere near as severe. 
With few exceptions, I can take any con- 
temporary MS-DOS software package 
off the shelf and have it run just fine on a 
circa-1983 ІВМ PC or compatible. I 
might need to beef up the memory a bit 
and add a more contemporary version of 
MS-DOS or PC-DOS, but, with a mini- 
mum of hassle, I can run the latest and 
greatest software on a 6-year-old PC. Of 
course, the situation will get more com- 
plicated when (and if) OS/2 becomes an 
industry standard, because ] won't be 
able to run OS/2 applications without an 
80286-based system and plenty of mem- 
ory. But I already have an AT clone with 
3 megabytes of RAM. 

Another pet peeve I have with the 
Macintosh is the ever-increasing amount 
of RAM needed to do anything useful. A 
friend of mine uses a Mac Plus for desk- 
top publishing. Although he had it up- 
graded, even his 2 megabytes just isn't 
enough. The latest models of the Macin- 


А few programs require a Mac II to run, 
but very few. There is a consistency of 
operation with the hardware as well as 
the software—a flexibility that allows 
you to operate with a variety of con- 
figurations. 

For example, some programs take ad- 
vantage of the extra function keys on my 
Mac SE to simplify the operations. But I 
don't have to have ап extended keyboard, 
because Mac programs will adjust to my 
existing hardware. ] don't have to config- 
ure hardware cards or flip the DIP 
Switches on a Mac. Cards added to a Mac 
11's NuBus will configure themselves. 
The hardware is designed to take care o£ 
itself, so I don't have to. 

Another thing about the hardware that 
] like is the networking support that has 
been part of the standard Mac hardware 
since Day One. Called LocalTalk (née 
AppleTalk), it allows easy networking of 
peripherals like the LaserWriter. This 
standard protocol has now blossomed to 
the point where [ can choose from many 


network implementations, all of which 


tosh II are coming with 4 megabytes of 
RAM, an amount that's quickly becom- 
ing a standard. With today's memory 
prices, though, it adds quite a few bucks 
to the price. And many Macintosh appli- 
cations ve looked at require huge 
amounts of RAM while delivering virtu- 
ally the identical functionality of DOS 
applications that need half the memory. 
Interface and Architecture 
Trade-offs 

There's no denying that the Macintosh 
graphical interface offers distinct advan- 
tages for nontechnical types who are 
learning to use computers. But in my 
opinion, it, too, has limitations. А5 naive 
users develop into power users, they 
often find that they want alternate means 
of performing common procedures. 
And, as I see it, those alternatives, such 
аз an optional or switchable command- 
line interface, just aren't there. 

In my view, the Mac interface, though 
slightly improved, still shoehorns you 
into one set way of interacting with your 
system. Some commonly required opera- 
tions become a real trial. But PCs give 
you a choice. And if you really want that 
Mac-like interface, there's Microsoft 
Windows and Presentation Manager. 

I'm also unhappy with Apple's grudg- 
ing reluctance to open up the Macintosh 
architecture. To à , Apple made а 
stab at doing so in the Mac SE and II. But 
even nearly 2 years later, the add-in 


keep the Mac metaphors constant across 
the network. So the skills I learned on a 
single-user Mac do not have to be re- 
learned or rethought when I use 2 Mac in 
a network environment. 

My Mac makes my work easier for 
me. That's the bottom line. I don't have 
to fight my machine to get things done. 
Rather than describe the cell I want in а 
spreadsheet, I point to it and select it with 
a mouse-click. I am telling the Mac what 
I want done in a way that is intuitive to 
me, rather than having to remember how 
to tell it in a way the Mac will under- 
stand. The intervening layer of abstrac- 
tion is gone. 

While other machines may imitate the 
Mac's way of doing things, I haven't seen 
any with the Mac's sophistication and at- 
tention to detail. Until [ see something 
better, I’m sticking with the Mac. ® 


Harry Conover is CEO of Computer Sim- 
ulated Sports, a Boston-based sports 
database company. He can be reached on 
BIX c/o "editors. " 


choices are limited compared to the thou- 
sands of boards and peripherals available 
for PCs. And what's available almost al- 
ways comes at wallet-clearing prices. 

The last straw for individual users 
came when Apple made an all-out push 
to go after that ever-lucrative “Fortune 
1000" market. Suddenly, the rest of us 
were out on the street. Those without 
deep pockets need not apply. As I write 
this, Apple has just raised its prices fot 
the Macintosh SE and II. Though the 
company cited increasing RAM prices 
and heavy demand for the increase, 1 
don't buy it. The Macintosh is now out of 
my reach and, ['d guess, out of the reach 
of the vast majority of individual or 
small-business users who were the Mac’s 
first enthusiastic buyers. 

It’s all more than a little ironic in а 
number of ways. Apple, а company that 
got its start with a definite countercul- 
ture thrust, has turned into a typical cor- 
porate giant. Had it played its cards dif- 
ferently, there might be a Mac on nearly 
every office desk and in every home in 
the U.S. Meanwhile, IBM has estab- 
lished the real standard by opening up 
the architecture and making PCs truly 
ubiquitous. 8 


Stan Miastkowski is a BYTE contributing 
editor, director of К+5 Concepts (а 

ntation and consulting firm), апа 
editor of the "OS Report" newsletter. He 
сап be reached on BIX as "stanm." 
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Why 


| Like 


the Macintosh 


Harry Conover 


| = Welcome to Macintosh! That 
= simple three-word salutation 
is the very essence of why I continue to 
use the Macintosh line of personal com- 

y disarming greeting, you real- 
ize the significance of the concept ad- 
vanced by Apple Computer: Computer 
use should be a seamless extension of the 
user's expression. 

I remember my initial Macintosh ех- 
perience at the 1984 rolloat in Boston. 
The expressions of hundreds of 
sitting in from of Macintoshes turned 
from puzzlement to appreciation as they 
Changed from observer to participant. 


Why 


Five years later, the Macintosh is still 
evolving. The core xleas at the root of the 
Macintosh experience are being main- 
tained while this evolution is opening the 
door for users to migrate to higher- 
performance platforms. 

Those are the global reasons I con- 
tinue to use the Macintosh. They are sup- 
ported by my real-world considerations: 
ease of use of both the machine and its 
software, hardware reliability and exten- 
sibility, and consistency across the board 
іп terms of Apple's commitment to the 
machine and to increased productivity. 

Let's talk about consistency, since it's 
the springboard fram which all Macin- 


| Still Don’t 


Use a Macintosh 


Stan Miastkowski 


One of those “no-name” IBM 
| PC AT clones sits on my desk. 
I use it daily, and it does everything ! 
need, Why isn’t a Mac sharing the space, 
or occupying the place of honor? There 
are a variety of reasons. Heaven knows, 
I've been tempted to buy one. 

But since I make my living with a com- 
puter, I quickly came to the conclusion 
that the first Mac was a crippled ma- 
chine. Because there wasn’t much soft- 
ware for it and it had only 128K bytes of 
RAM, it simply wouldn't do the things I 
needed. So I waited. 


Ап Arm and à Leg 
The Mac 512 came soon thereafter, but 
the software still wasn't there for me. 


And аз it began to appear, Apple threw 
пе a curve again with the Macintosh 
Plus. At last, a powerful machine with 
the then-unheard-of full megabyte of 
RAM and the first implementation of a 
smal] computer system interface (SCSI). 
The Mac Plus was innovative. It was ех- 
citing. But it was also ridiculously expen- 
sive, especially since it appeared at the 
same time thai low-cost IBM PC clones 
were becoming widely available. 

The Macintosh Plus fostered an ava- 
lanche of useful software and periph- 
erals. But the fact remained that outfit- 
ting a Macintosh 10 make it really useful 
(e.g., extra RAM, a second floppy disk 
drive, and a hard disk drive) brought the 
price into the $3500 to $4000 range. It 
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tosh tasks are launched. Apple has pre- 
scribed some very high standards for 
Macintosh developers—some may say 
some very rigid ones as well. Although 
they force a certain amount of constraint 
on a developer, these standards provide 
users with long-term benefits. By aban- 
doning the archaic command line inter- 
face used in pre-Mac days and creating 
the desktop metaphor environment, 
Apple has set up an atmosphere in which 
you will enjoy the experience of truly in- 
teracting with a Macintosh. 

You can easily see this verb-object 
type of processing when you want to ob- 
tain a file or start an application. Instead 
of typing in a name and/or a path in 
which to find a file, you visually identify 
the object and initiate an action (click on 
it). You could call this a primitive way of 
"transaction" processing: Select object. 
Do Object. 

This commonality is extended across 
the range of Macintosh applications so 
that the skills you learn in one applica- 
tion are transferable to another. Thus, 
the Macintosh's learmng curve can be 
thought of as "soft," a feature that makes 
it easier to train Mac users and reinforce 

continued on page MAC 63 


cost easily three times as much as a com- 
parably equipped PC clone, and twice 
the price of an AT clone. 

When Apple rolled out the Macintosh 
SE and П, I was tempted again. But I still 
couldn't afford a Mac. 

Another thing that bothers me about 
the Mac's evolution is Apple's propen- 
sity for leaving loyal users behind in the 
dust. To my mind, if you don't own the 
latest and greatest Macintosh, you have 
problems. Case in point: Models prior to 
the Mac Plus had 64K-byte system 
ROMs. But it wasn't long before lots of 
the most useful software required 128K- 
byte ROMs, along with at least a mega- 
byte of RAM. 

If you own а 512K-byte Mac or (heav- 
en forbid) а 128K-byte model, you've got 
problems. Not to mention the fact that 
these “oldies but goodies" have 400К- 
byte floppy disk drives. Since BOOK-byte 
drives have been standard issue from the 
Mac Plus on, most software is shipped on 
800K-byte disks. Usually, manufac- 
turers will send you 400K-byte disks if 
you return the 800K-byte versions. But 
it's a pain, and mary companies charge 
extra for it. 

Sure, you could upgrade your system 
ROMs, memory, and floppy disk drives. 

conrinued on page MAC 63 


Enter The New Age of Electronic CAD 


With the new Douglas CAD/CAM 
Professional System, you can now experience 
computer- aided design without going over 
budget and without sitting through months of 
tedious training. Running on the Apple 
Macintosh Plus, SE and Il, the Professional 
Sysiem from Douglas Electronics excels 
in price/ performance, short learning curves 
and ease of use. 

As the newest addition to the Douglas 
CAD/CAM line of printed circuit board design 
and manufacturing systems, the Profes- 
sional System is a fully integrated engineering 
tool that will take you from the schematic 
drawing to the final routed board. The soft- 
ware features full color, unlimited multi- 
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layers and 001” control which makes surface 
пип technology (5МТ) and other difficult 
tasks a snap. Professional Layout includes a 
parts placement facility. Schematic includes 
fully interactive digital simulation and net list 
generation. А flexible, mulli-pass router 
completes the design cycle with a 16 laver 
routing capability. 

The new age of electronic CAD has come 
with the high resolution and speed of a 
Macintosh engineering workstation. You'll be 
designing vour first circuit board just 
minutes after the Professional System software 
has been loaded into your computer. 


In addition, Ше Macintosh's graphics capa- 
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Ш The wait is over for a powerful, easy to use electronic design workstation. 


Імішез allow for powerful features such 
as the ability to transfer Professional 
System drawings into бла! engineering 
documentation. 

Computer- aided design wasn't meant to he 
time consuming and complicated. If your 
present CAD system has got the best of you. 
it may be time you enter Ше new age of 
electronic CAD with the powerful, easy to use 
Douglas CAD/CAM Professional System. 

Take your first step hy ordering a full- 
feature Demo. All three programs are 
included for just $25. 

Call or rite for more information and to 
place vour order. 


Douglas 718 Marina мі 
Electreme s Sze Lemmi, СА 94577 
(416) 489-8770 
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Ys BYTE subscription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based. 
objective coverage you read in 
irs ыа In addition, your 
carries a wealth of 
оће benefis Check the check 
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issues, subscribers also receive 
our annual IBM PC issue free 
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annual issues BYTE may 
produce. 
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orking together 15 not a new 
idea. We've been doing it 
since the days of the hunters 
and gatherers. And we've 
done lots of 4 at our various workplaces. 
In fact, sometimes coordinating the dif- 
ferent parts of a workgroup so thai they 
can work together takes more time and 
effort than the job we're trying to accom- 


That's where groupware comes in. 
The purpose of groupware is to provide 
both structure and support to aid us in 
working together. One definition for it 
might be "software for a group." An- 
other is “computer-supported coopera- 
tive work." 

We are pleased to begin our Іп Depth 
section with "Working Together" by 
Douglas Engelbart and Harvey Leht- 
man. Some of the earliest work in collab- 
orative work systems was done by Doug- 
las Engelbart, and this article defines the 
elements involved in groupware and dis- 
cusses the importance of both the tool 
and the human elements. 

In “Where the Action Is," Terry Win- 
ograd looks at the specifics of one type of 
groupware system, ап action-coordina- 
tion system. One part of working in a 
group 15, quite naturally, coordinating 
the actions of its various members. It's 
interesting to see how a groupware sys- 
tem can actually help you do that. 

“Perils and Pitfalls" by Jonathan Gru- 
din provides insight into the problems, 
many of them people problems, that you 
can encounter in trying to create group- 
ware or in converting a product aimed at 
individuals to one for a group. 

In "Intelligent Software Agents," 
Kevin Crowston and Thomas W. Malone 
discuss the various research efforts 
under way in using the techniques of arti- 
ficial intelligence to enhance the capabil- 
ities of groupware. 


jroupware 


And then, in "A Groupware Tool- 
box," Susanna Opper takes a look at a 
variety of microcomputer groupware 
products. This article, in effect, contains 
this month's resource guide and more. 
It’s not just a product listing; it includes 
explanations of each product as well. 

While the concepts behind groupware 
may not be new, the application of those 
concepts in the microcomputer world 
certainly is. With all the research under 
way, groupware can only grow and ex- 
pand. Perhaps we'll eventually learn to 
place cooperation above competition 


after all. 
Senior Technical Editor, in Depth 
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MICRO-CAP I,” the third generation 
of the top selling IBM* PC-based interac- 
live CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera- 
lion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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O — MICRO-CAPIIL ——— 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


Monte Carlo analysis 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules* CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 


Бресе 


1021 S Wolfe Road, 

Sunnyvale, СА 94086 

(408) 738-4387 

MICRO-CAP Ul is а pegichered ілмігтет of Spectrum Sofiware. 


Hercules іа теті tnadesnartt of Hercules Computer Toechmokrr 
АМ tx a түзметті іншісныті of herna Oma Business Machines, Ic 
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The "human system" and the "tool system" are equally 
important in computer-supported cooperative work 


Douglas Engelbart and Harvey Lehtman 


һе emergence of the 

personal computer 

as a major presence 

in the 1970s and 
1980s led to tremendous in- 
creases in pérsonal productiv- 
ity and creativity. It also 
caused setbacks in the devel- 
opment of tools aimed at in- 
creasing organizational effec- 
tiveness—tools developed on 
the older timesharing sys- 
tems. 

To some extent, the per- 
sonal computer was a reaction 
to the overloaded and frus- 
trating timesharing systems of 
the day. In emphasizing the 
power of the individual, the 
personal computer revolution 
turned its back on those tools 
that led to the empowering of 
both co-located and distrib- 
uted work groups collaborat- 
ing simultaneously and over 
time on common knowledge 
work. 

The introduction of local- and wide- 
area networks into the com- 
puter environment and the development 
of mail systems are leading toward some 
of the directions explored on the earliet 
s. However, some of the experi- 
ences of those earlier pioneering systems 
should be considered anew in evolving 
newer collaborative environments. 
Computer Supported Cooperative 
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Work (CSCW) deals with the study and 

ment of systems thal encourage 
organizational collaboration. Most 
groupware products fall under this clas- 
sification, CSCW projects can be classi- 


fied into three ca es: tools for aug- 
menting collaboration and problem 
solving within a group geographically 
co-located іп real time (e.g.. CoLab at 
Xerox Palo Alto Research Center); real- 


time tools for collaboration 
among people who аге geo- 
graphically distributed; and 
tools for asynchronous col- 
laboration among teams dis- 
tributed geographically. 

In our work at the Augmen- 
tation Research Center (ARC) 
at thé Stanford Research In- 
stitute (SRI) International be- 
ginning in the mid-1960s, we 
developed a system called 
NLS (On-Line System) and 
tools that supported these 
forms of collaboration. How- 
ever, we the greatest 
emphasis on collaboration 
among people doing their 
work in an asynchronous, 
geographically distributed 
manner. 

Ош original goal at ARC 
was to “augment” individuals 
doing knowledge work. (See 
the text box “The NLS/Aug- 
ment Architecture" on page 
247.) In fact, some of the 
tools, techniques, and artifacts we devei- 
oped then have become widely used in 
personal computer environments. These 
include full-screen windowed editing 
systems, mouse-controlled cursors, hy- 
pertextual linking of documents, and 
consistent user interactions across all as- 
pects of a system. As timesharing 5уѕ- 
tems and then wide-area networks (such 
conrinued 
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as the ARPANET) were introduced, the 

we attempted to augment wid- 

ened to include groups collaborating in 

same place, as well as over distances 

bridged by the networks and over time 

bridged by tools for creating а recorded 
dialogue among the collaborators. 

One of the key strategies at ARC was 
the notion of bootstrapping: making use 
of available technology to create tools, 
techniques, and methodologies for 
knowledge workers in general, and the 
ARC group in particular, to use in fur- 
ther development of the tools. We served 
as the developers of the technologies, as 
well as the subjects for the analysis and 
evaluation of the augmentation system we 
had been developing. Many of the sur- 
face features of the system appeared in 
fancier dress as bit-mapped graphical 
hardware that became available first at 
Xerox, then later, much more widely, at 
Apple. 

While it was exciting to see bits and 
pieces of the original NLS, now called 
the Augment system, appear commer- 
cially over the years, many elements of 
the system's | core have only 
recently been recognized: outline editors 
(for easy manipulation of ideas); hyper- 
textual linking capabilities fully inte- 
grated into the system; a system of re- 
corded group dialogue that transcends 
most mail systems; user programmability 
and customizability of the system, and, 
most important, tools for augmenting not 
just individual knowledge workers but 
also teams of people both coresident and 
distributed over the world interacting 
through a networked environment. 

We thought that success in creating 
tools for collaborative knowledge work 
was essential to the necessary evolution 
of work groups in increasingly knowl- 
edge-rich societies and іо increasing af- 
ganizational effectiveness. Until the ғе- 
cent growing interest in CSCW, most 
developers limited their analyses to tech- 
nical issues and ignored the social and 

implications of the intro- 
duction of their tools; such consider- 
ations were, however, key to our work. 


There is growing recognition that 
of 


some of the barriers to 
fully integrated systems for augmenting 
groups of knowledge workers may be 
more significantly social, not solely 
technical. The availability of rapidly 
evolving new technologies implies the 
need for concomitant evolution in the 
ways in which work is done in loca! and 
geographically distributed groups. 

ARC experienced this phenomenon 
continuously. The bootstrapping ap- 
proach, so important to the continuing 
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evolution of the system, caused us to con- 
stantly undercut our world: As soon as 
we became used to ways of doing things, 
we replaced platforms to which we were 
just becoming accustomed. We needed to 
learn new roles, change attitudes, and 
adopt different methods because of 
growth in the technological system we 
ourselves produced. 

We brought in psychologists and social 
scientists to serve as observers and facili- 
tators. They were as important іс our 
team as the hardware and software devel- 
opers. The resistance to change, which 
we soon realized was an essential part of 
introducing new technologies inte estab- 


W. brought 


in psychologists and 
sociologists to serve as 
observers. 


lished organizational settings, and the 
psychological and organizational ten- 
sions created by that resistance were ap- 
parent in ourselves. We were required to 
observe ourselves in order іп create ap- 

riate methodologies and procedures 
Б along with our evolving computer 
technolo 


gies. 

Our lab was concerned with augmen- 
tation, not automation. The choice of this 
term was significant. Aspects other than 
introducing new technological tools into 
the workspace (e.g., conventions, meth- 
ods, and roles) are at least as important to 
the success of any CSCW system. The el- 
egant tools available now and in the fu- 
ture—superlative graphics, artificial in- 
telligence services, and so on—only 
make sense in an integrated workshop of 
tools in which information may be ex- 
changed. The tools in such an integrated 


workshop need to be conceptually and 


procedurally consistent. 
We ex that às tools are introduced 
and u a co-evolution will occur be- 


tide б» кесі ai the: Бад var 
them. Thus, WYSIWYG systems eased 
the acceptance of computer systems = 
nontechnically oriented ik = 

these systems produce a map of w you 
would see on paper as opposed to a hy- 
perdocument with structural links evolv- 
ing over time. We are now seeing the in- 


creasing acceptance of other presentation 


metaphors (such às Apple's HyperCard 
and Owl [nternational's Guide) incorpo- 
rating some of the nonlinear linking ca- 
pabilities that were present іп Augment. 

The architecture and character of 
Augment were directly oriented toward 
augmenting the capability of humans ic 
deal with tough knowledge work and to 
process effectively Lhe large volumes of 
information with which knowledge 
workers must deal. A subgoal was to sup- 
port active collaboration among groups 
of workers. To gain experience with the 
issues and needs associated with this 
support, we developed and operated the 
Network Information Center (NIC) for 
the original ARPANET user and re- 
searcher community. 


Creating a Collaborative System 

The following elements are necessary in- 
gredients in a system designed to support 
collaboration іп a community of knowl- 
edge workers. The sequence represents 
an explicit progression thal begins with 
tested techniques whose ‘cultural 
shock" and financial investment are rel- 
atively low; it proceeds through paced, 
open-ended evolution with time, experi- 
ence, and perceived payoff toward tools 
and techniques that involve a greater in- 
vestment in both financial and social 
areas. 


* Collaborative dialogue. Computer 
tools for the composition of messages and 
for their subsequent reviewing, cross- 
referencing, modification, transmission, 
storage, indexing, and full-text retrieval 
are a necessary part of a CSCW system. 
А "message" in such а system can be of 
any length. It can contain formalized ci- 
tations pointing to specific passages in 
prior messages, so that a group of related 
messages becomes a network of re- 
corded-dialogue contributions. 

There should also be automatic mes- 
sage delivery; full cataloging and index- 
ing; on-line accessibility both to message 
notification and to the full text of all 
messages; and open-ended storsge of the 
dialogue records. These services enable 
a comununity of people who are distrib- 
uted in space and time to maintain effec- 
tive, recorded, collaborative dialogue in 
a manner that qualitatively differs from 
most ordinary electronic-mail systems. 

With Augment, real-time remote dia- 
logue (teleconferencing) was supported 
by а "shared screen" facility through 
which users coukd "link up" their dis- 
plays; each party te the link sees а com- 
mon display view. Any party іп the link 
is alis th pale еа ccm ar галь 

confined 
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The NLS/Au gment Architecture 


d еее On-Line System, or NLS, was 
designed to support members 
working in varied disciplines, including 
software engineers, managers, and so- 
cial scientists. There were core tools 
used by ай these knowledge workers, as 
well as specialized tools developed for 
particular requirements. All the tools 
shared the commonality of design prin- 
ciples that we thought essential to the 
success of what we termed a knowledge 
workshop. Early development began in 

1963 and ted until 1976. (See 


country) worked evolved along with our 
system and externally available technol- 
ogies. Back when the project started, 
display technologies were extremely 
primitive: Most people were still using 
punched cards and paper tape. Few 
computer users had direct access to a 
computer. 


À Revolutionary Console 
[n that context, the NLS terminals were 
especially revolutionary. The display 
consoles were equipped with typewriter- 
like keyboards, a five-finger keyset for 
one-handed character input, and a 
mouse, invented in our lab, for cursor 
control (see photo B). 

The keyset was useful for most mem- 
bers of ARC, as commands were gener- 
ally recognizable by single-character 


mnemonics, with appropriate feedback 
provided by the system. Most team 
members became prot icient at one-hand 
text input, leaving the other hand avail- 
able for cursor control by means of the 
mouse as tbey moved through the in- 
formation space on their terminal 
screens. 


sor and screen updates in the manner re- 
quired by our essentially nonlinear sys- 
tem devices, which were developed 
principally as "glass teletypewriters.” 
Those boxes, or line processors, were 
eventually made available to users over 
the ARPANET so they could experience 
the display-based version of NLS. How- 
ever, because of ihe initially limited 
availability of displays, we also created 
a typewriter version of the system 
(TNLS), which had a complete mapping 
of the display NLS (DNLS) interface 
and permitted ready access to informa- 
Lion across the country through the then 
more cost-effective typewriter ter- 


NLS was the core workshop software 
application system. It centered around 
the composition, modification, and 
study of structured textual material. 


Graphics were available in а primitive 
manner on the carly terminals; the later 
line-processor-based systems made 
graphics available on additional, exter- 
nal graphics displays. 

The type of bit-mapped graphics sys- 
tems and hard-copy printers readily 
available today were not available to us 
at the time, although later evolutions 
of our file-system content architecture 
as data nodes. Moreover, there were im- 
portant areas associated with the text 


А Hierarchical Structure 

tecture was hierarchically structured; 
the structure of a file was separated 
from its content. Originally, content 
nodes were strictly textual in nature; 
eventually, each structural] node re- 
ferred to a property list of content nodes 
of varying types, including other hier- 
archies (i.e., (елі, graphics, code, and 
80 ой). 

The structure made for rapid naviga- 
tion through the information space 
created by a file or collection of files. Its 
complexity was hidden from novice 
users (who didn't need to know about its 

and, in fact, could ig- 
nore the hierarchy if they wished as they 
created linear documents in the NLS 
editor). 

However, more sophisticated users 

continued 


Photo А: А 7985 augmented 
meeting. This configuration is 
similar to more current systems, 
such as Xerox PARC s CoLab. 
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could address any point іп any file 
throughout a network via a link—a syt 
tactic address, which could be em- 
bedded anywhere in other files. These 
links were essentia] to the first imple- 
mentation of the sort of system later 
called hypertext by Ted Nelson. (See 
the October BYTE.) 

The basic node in an NLS file was a 
statement, most offen used to represent 
а paragraph in text, а line of code іп а 
program. The user could impose filters 
on the content or structure through tools 
either built into the system (view speci- 
fications) or installed through à user- 
programming facility. Thus, users 
could look at a particular number of 
lines of those statements at a particular 
level in a file, This facility was similar 
to those in so-called idea processors, 
such as Living Videotext's More. Asso- 
ciated with each statement was Lhe date 
шкі time of its last edit as well as the 
identifier of the ity member 
who created or edited it. Document fil- 
lers over authors and time could also be 
installed 


Because of the collaborative nature of 
the development of NLS, there were 
tools and conventions for group author- 
ship. Only one person could have write- 
access іо à file at a time. Other team 
members could have read access 1o the 
File, minus the edits currently being 
made. A lock was placed on a file being 
written; if another team member ac- 
cessed the file or attempted to write on 
it, that person would be told who had the 
file locked. 


Photo B: 4 NLS 
workstation with video overlay. Note 
Ihe chord keyset input device used 
as a supplement to the keyboard. 
(The mouse may be seen in the 
video overlay оп the screen.) 
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À Variety of Tools 
NLS had tools for moving through the 
information space, using the mouse to 
select locations on tbe screen or Ше ad- 
dressing capability (using the link syn- 
tax) to specify locations not directly ac- 
cessible from the screen. You could 
jump to locations related te structural 
entities (successor, predecessor, and so 
forth), or you could jump via links by 
pointing to a textual link in a file or typ- 
ing one in when prompted. Users could 
have up to eight windows ón a screen 
with different files or different parts of 
the sarne files visible. Material could be 
copied across windows. 
Programmers had access to a number 
of languages we created: Tree Meta, a 
compiler-compiler, was used to bom- 
us onto different machines (XDS 
940, PDP-10, PDP-11, and DEC 20) 
and to create the other compilers and as- 
semblers we used. LIO was a bock- 
structured language with pattern- 
matching and string-construction 
facilities. The same pattern-matching 
syntax was used by less sophisticated 
users 10 generate filters in the core 
workshop. The Command Meta Lan- 
guage (CML) was used to create user in- 
terfaces that were i t of ermi- 
nal type (display or typewriter) and 
individual user preferences. CML 
grammars were interpreted. Contextual 
entries into syntactic and semantic help 
systems were penerated from the CML 
grammars. The Output Processor inter- 
preted а ive document-for- 
matting language. 


Programmers could look at proce- 
dures on the display and, encountering a 
reference to another procedure, jump to 
it. 1f it was not within the currently open 
file, the jump took place indirectly 
through a procedure catalog automati- 
cally generated by the automated pro- 
gram librarian. 

The program librarian operated over 
system databases x night (or whenever 
it was invoked). If a code file had been 
modified, it would be automatically 
compiled; if all compilations took place 
withoul error (errors were recorded іп 
other NLS files), a new system would be 
linked and created. The catalog was 
sorted alphabetically and, in addition to 
links to the files containing the proce- 
dures, included comments and calling 
sequences that were extracted from the 
procedure. 

Programmers could view and modify 
procedures, compile them indepen- 
dently into their own address spaces, 
amd automatically "replace" the exisi- 
ing versions of the procedures in Ше 

to try out variations. Users could 
install (automatically when entering the 
system) alternative versions of standard 
system procedures. А symbolic debug- 
ger could be called up in a separate win- 
dow, and breakpoints could be set by 
pointing at procedure names іп the 
source-code file with the mouse. 

We had tools for creating recorded di- 
alogues with other users: Qur Journal 
provided rhe usual message-passing fa- 
cilities available on other timesharing 


amd networked systems. However, we 
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could also submit larger documents or 
parts of them for permanent storage and 
retrieval or for the information and col- 
laboration of other users. Shorter mes- 
sages could be transmitted directly to a 
user's Initial File (the file seen on enter- 
ing the system, similar to the desktop on 
current systems). Citations to larger 
documents would be delivered. 

On seeing one of those citations, 
which included links to the document's 


only records of the dialogue within the 
community. Links to these documents 
were created, and evolving commentary 
on the design and implementation issues 
were always available. These facilities 
are similar to those currently advocated 
as “hypertext publishing systems.” 

NLS also had tools for interactive 
real-time collaboration. For example, 
users could link their terminals together 
and share screens; this made it possible 
for them to view the same material and 
collaboratively edit it. 

As the ARPANET became available, 
we were among its first users. We found 
il necessary to tune the network to the 
then unique characteristics of our high- 
ly interactive system. И was also useful 
to separate the architecture of the sys- 
tem into a front end (which handled the 
user-interface interactions) and a back 
емі (which handled the execution of 
commands). 

The front end could operate on a sep- 
arale machine and communicate with 
back-end resources through a network. 
Commonly used resources could be res- 
ident on the front-end machine; re- 
sources thal were most usefully shared 
would reside on the back end. 

We also created the Network Infor- 
mation Center (NIC) at the Stanford Re- 
search Institute to serve as an informa- 
tion resource for the emerging 
ARPANET. We used our tools to create 
the ARPANET Resource Directory, 
which was made available in both on- 
line and hard-copy form. 

NLS included facilities for document 
development, production (including 
early computer phototypesetting facili- 
ties), and control. These facilities incor- 
porated tools for successive refinement 
and editing by teams of writers, editors, 
and reviewers and were built on other 
parts af the core workshop, such as the 
editor, Journal, and programming 
tools. 


any of the capabilities of the workshop. 
Such capabilities assume a ħigh degree of 
responsiveness and bandwidth in the 
communication channel in order to sup- 
port the high degree of interactivity in 
the system. (Our developments in this 
area required extensive tuning of the 
original ARPANET algorithms.) 

е Document development, production, 
and control, This system capability in- 
cludes tools for composing, studying, 
and modifying document drafts and for 
high-quality photocomposition. In addi- 
tion to the page-layout tools that have be- 
come widely available, Augment offered 
tools for collaboration between several 
authors and editors in the process of 
evolving a final draft. These included 
iools for controlling changes, new ver- 
sion distribution, and automatic index 
generation for complex documents or 
sets of documents. 

Page-layout programs such as Page- 
Maker have entered widespread use in 
recent years. However, the tools for col- 
laborative contro] af other aspects of a 
document's evolution are equally impor- 
tant. Augment permitted establishing su- 
perdocuments that were hypertextually 
linked combinations of the whole or parts 
of many pieces of information. This link- 
ing implies and reflects underlying 
meaning in ways that mere typesetting, 
which deals primarily with layout, can- 
not. While the typeset, WYSIWYG view 
should be available, it should not be the 
only way to view a document in its larger 
sense. 

We also assume the need for tools to 
authenticate submissions and comments, 
provide administrative support to edi- 
tors, offer sequential delivery and track- 
ing for approval chains, and show auto- 
matic “ticklers” to those who do not 
respond to requests for comments, modi- 
fications, and approvals. 

A backlinking facility within the re- 

corded dialogue system is also necessary 
to handle superseding of old documents 
by new, Recent versions of the Augment 
Journal provide such a capability, per- 
mitting users to request current or older 
versions of an evolving document. 
ә Research intelligence. The tools within 
the Collaborative Dialogue Support Sys- 
tem for cataloging and indexing inter- 
nally generated items should also sup- 
port managing externally generated 
items—bibliography, contact reports, 
clippings, notes, and so forth. 

With centrally supplied (and hence 
uniformly available) services such as 
these, a community can maintain a dy- 
namic and highly useful "intelligence" 
database to help it stay up-to-date on ex- 


ternal happenings that affect it. Citations 
of external items from within the inter- 
nally generated dialogue base, in the 
form of annotations, commentary, or 
supportive references, offer computer- 
sensible interlinking of the external in- 
formation with the internal information 
and facilitate browsing, retrieval, 
searching, back-citation, and 50 on. 

ә Community handbook development. 
This includes extending this research 
service toward the coordinated handling 
of a very large and complex body of 
documentation and its associated exter- 
nal references. This material, when inte- 
grated into a monolithic whole, may be 
considered a "superdocument." Tools 
for the responsive development and evo- 
lution of such a superdocument by many 
(distributed) individuals within a disci- 
pline- or project-oriented community 
could lead to the maintenance of a “com- 
munity handbook," a uniform, сот- 
plete, consistent, up-to-date integration 
of the special knowledge representing 
the current status of the community. 

The handbook would include princi- 
ples, working hypotheses, practices, 
glossaries of special terms, standards, 
goals, goal status, supportive argu- 
ments, techniques, observations, how- 
to-do-it items, and so forth. An active 
community would be constantly involved 
in dialogue concerning the contents of its 
handbook. Constant updating woukl pro- 
vide a "certified community position 
structure" about which the real evolu- 
tionary work would swarm; flexible tools 
for on-line navigation and view genera- 
tion would be very important. as would 
the facility for generating hard-copy 
equivalents. 

The "handbook cycle" includes the 

incorporation of ongoing dialogue and 
intelligence mediated by professional fa- 
cilitation to create evolved versions of the 
community handbook. 
e Computer-based instruction. We as- 
sume that the special training needs of a 
community of collaborating knowledge 
workers wil] be supported by computer- 
based instructional tools. These would 
make use of the other knowledge work- 
shop services described, especially dy- 
namic filtering of the community hand- 
book 


A “shared screen” facility is useful 
for instruction so novices can get access 
to expert users or coaches in parts of the 
system for which other instructional 
tools are inadequate and for which local 
teachers are unavailable. Having an ex- 
pert take you along for a ride is an ex- 
tremely effective learning technique. 

CORB 
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е Meetings and conferences. At ARC, we 
made extensive use of augmentation tools 
in our local and distributed meetings. 
Projected display images, video over- 
lays, and split-screen image superimpo- 
sition were first used to great effect by 
Engelbart in the 1968 IFIP Fall Joint 
Computer Conference in San Francisco. 
Dynamic control of the agenda and the 
collaborative creation of position papers 
ар some typical uses of these services. 


* Community management and organi- 


C. talk" 


zation. Conventional project-manage- 
ment operations can be augmented 
through the use of computer-based proj- 
ect-management tools with the enriching 
services of dialogue support, document 
development, and the handbook, which 
would include plans, commitments, 


and teams. The tools supporting a col- 
laborating community should be avail- 
able to the team members in their roles as 
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individuals and members of other teams. 
A user-programming facility in Aug- 
ment made it possible for individual 
users to customize parts of the system ac- 
cording to their needs and abilities. Some 
of these specialized extensions became 
part of the more widely available tools 
for the entire workshop community. 


А Formula for Success 

А5 Augment evolved, we realized some 
assumptions that we think are applicable 
to any successful CSCW system: 


* Coordinated set of user-interface prin- 
ciples. There should be a common set of 
principles over the many application 
areas. This does not mean that the user 
interface itself is necessarily the same 
across all domains. It does mean that а 
common underlying style of communica- 

tion is present. While each domain with- 

in the core workshop area or specialized 
application system may have a vocabu- 

lary unique to its area, this vocabulary 
should be used within language and con- 
trol structures common throughout the 
tool environment. Users learn new func- 
tions by increasing vocabularies, not by 
learning separate "foreign" languages. 
When in trouble, they will invoke help or 
tutorial functions in a standard way. 

This point has become apparent in the 
Apple Macintosh environment. Users of 
different applications have à common 
method of interacting with each applica- 
tion. This makes it easier to learn new 
applications and to move between sys- 
tems. 

A single interface metaphor is neither 

required nor ideal. Interaction styles 
suitable for a particular application do- 
main and user group may differ from 
those for other domains and users. 
Apple's HyperCard provides an example 
of an environment that offers interaction 
metaphors different from the original 
Apple Desktop with minima! confusion 
to users. 
* Grades of user proficiency. Users who 
are not experienced in using the system 
are part of the community; they will 
want to be able to get at least a few 
straightforward things done with a mini- 
mum of learning. Even an expert user in 
certain domains of the collaborative 
workshop environment will be a novice 
in less frequently used domains. Atten- 
tion to novice-oriented “easy to use" fea- 
tures is required. 

However, users should be rewarded 
for their increasing proficiency with à 
tich tool environment that offers ad- 
vanced vocabularies and the opportunity 

continued 


“ 


READ THIS. 


& per. 


„ 2 
Mb. had 
BUY THIS! 


Looking for a 
Personal 
Information 


Manager? 
"Look no further... 


PC-OUTLINE TM 


is the one to buy!” 
PC Week 


PC-Outline Plus is an intuitive tool 
that manages words, projects, 
thoughts, ideas, ple and, yes 
T E productivity. 

ith RE efficiency, 


speed and ease 


PC-Outline Fr 

It thinks of things 
you're too busy to 
think of. 

For instance, putting random 
information in its righ t place. 

It does to ideas, tasks and 


projects what spreadsheets 
do to numbers. 


"Thar Share Ware versions are older verticis of the 


PC-OUTUNE e= 


i 
y 


*- 


The text editing features are so 
erful you can actually use 
PC-Outline Plus as your pop-up 
word processor! 
Неге are just a few of the many 
features that make PC-Outline Plus 
"the one to buy”: 


е Powerful Word Processor a 9 windows 
capabilities = Proritizing 

8 Outlining leatures в Macros 

® Project e в Memory Resident 

е Category йге! sort option 


MS Word" user-interfaces 8 And МОНЕ! 
е FREE and TOLLFREE 
support ior 1 year 


We call this feature “Hide & 
Show.” You'll call it a godsend. 
With the touch of a key, suddenly 
an outline shows only the essential 
points. One keystroke will reveal 
the details again. 


product, 
bui are full-featured & fully functional and yours to try for « FREE 30 day ecshuation period. 
© Copyright PES Brown Bag Software, Campbell CA 95008 


Circle 243 on Reader Service Card 


A little skeptical? 


Get a copy of PC-Outline to try for 
30 days. (And while you're at it, 
pass copies around to your friends 
and associates for their evaluation.) 
If not totally sold on us, don't pay 
us a cent." 


No risk. No hassles. No fooling! 
(This free 30 day evaluation period i 
available on all brown Bag Software® 
products.) 


Lotus*? Load US! 


Quantity discount and site licenses available. 
To order call: 
800-523-0764 
In California, call (408) 559-4545. 
аы m ed унс: 

7195 CA es lent add sales tax) 
Brown Bag Software” 

File #41719, Box 60000 

бал Francisco, СА 
94160-1719 Ж. 0b Em 


BROWN 


BAG 


——— س 


pr 


State-Of-The-Smart™ 
ڪڪ‎ 
cem London ae Tie — а 
п 7? 23— a ФТІН17-- 
Amsterdam 020 ATH 20 01 2146274 


DECEMBER 1988 "BYTE 251 


Subscription 
Problems? 


We want 
to help! 


Н you have a problem 
with your BYTE 
subscription, write us 
with the details. We'll 
do our best fo set it 
right. But we must 
have the name, 
address, and zip of the 
subscription (new and 
old address, if it's a 
change of address). If 
the problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 


hours" phone number if 


possible. 


BYTE 


Subscriber Service 
PO. Box 7643 


Teaneck, NJ 07666-9866 


m. 
ы! 
ЕШ 


252 BYTE = DECEMBER 1988 


IN DEPTH 
WORKING TOGETHER 


for individual customization in every 
specialized domain. 

* Ease of communication among, and 
addition of, workshop domains. We 
think that there wil] be many different 
parts of an augmented-knowledge work- 
shop, each with its own tools. You should 
never be bound to isolated areas of the 
workshop. lt should be possible to move 
and communicate information between 
domains easily. It should also be possible 
to install new tools as needed. 

e User-programming capability. Users 
must be able, with various levels of ease, 


W. can t 


ignore the social 
implications of our 
technical progress. 


to add or interface new tools and extend 
the language to meet their needs. They 
should be able to do this in a variety of 
programming languages in which they 
may have training, or in the basic user- 
level language of the workshop itself 
(e.g., through a macro facility.) 

* People-support services. The com- 
puter-based tools will be insufficient by 
themselves. The CSCW technologies 
will create opportunities and needs for 
highly specialized professional services, 
such as database design and administra- 
tion, training, cataloging, and retrieval 
formulation. 

* Recognition of standards for informa- 
tion interchange and ranges of hardware. 
We should not have to assume the pres- 
ence of a particular type of machine in a 
user's work environment. It should be 
possible to exchange information and get 
a reasonable representation of the infor- 
mation shared across system environ- 
ments. 

• Careful development of methodologies. 
The elements involved in augmenting 
communities of knowledge workers in- 
clude the development of both “tool sys- 
tems" and "human systems" (the set of 
skills, methods, languages, customs, 
procedures, training, and organization 
structures needed for effective use of 
tools). New technologies, even those 
such as CSCW thal aim at improving 
group interaction, contribute directly 
only to the tool system. The cultural evo- 


lution that led to the current state of the 
human system took place with a very 
primitive tool system. 

As much care and attention needs to be 

paid to developing the procedures and 
methodologies associated with the peo- 
ple-support services and the organiza- 
tional and societal effects of introducing 
new technologies as is spent on develop- 
ing the technologies themselves. 
* Co-evolution of roles and organiza- 
tional structures and technologies. The 
widespread availability of successful 
CSCW services will create the need for 
new organizational structures and roles. 
These structures and roles need to co- 
evolve with the technologies. For exam- 
ple, we found there was a need for what 
we called knowledge-workshop archi- 
tects who served as "change agents" in 
introducing new technologies into their 
organizations. 

To take advantage of the radical, 
emerging tool-system inventions associ- 
ated with CSCW, it is inevitable that the 
evolution of the human system will begin 
to accelerate. The optimum design for 
either a tool system от a human system is 
dependent on the match it must make 
with the other. The high degree of mu- 
tual dependence implies that a balanced 
co-evolution of both is necessary. The 
bind we are in is that our society encour- 
ages and rewards progress in the techno- 
logical and material sense and often ig- 
nores the human and social implications 


of that progress. 8 
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What you ve been doing, 


Он your 288, 
you'oe been making any task look complicated. 


| the simple click of a mouse. With А | 


^ with different programs as well ascut | i 


On your 386, 
i hamt been incredibly exciting having all that power. 
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If the screens on the nght look more 


| intriguing to you than those on the left, 


youre ready for Microsoft® Windows. 
Windows opens up the world of visual 
thinking to all 286 and 386 owners by 


offering the power of graphics. 


Everything you can do on your PC, 
you can now do better, faster and with 
greater imagination. Whether you're creat- 


| ing documents or trying to get a clearer 
| picture of your work. 


What used to take complicated key- , 
strokes can now be accomplished with hu 


Microsoft Windows, you access pull- 4 
down menus. Simultaneously work | 


and paste between them to create 
graphic examples within different ТЕ 
bodies of text. And what youseeonthe М 
screen will appear on your printed page. | 

And once you've learned Mico- | 
soft Windows, you'll have the basis for 
scores of other programs because all the 
countless new Windows applications are 
based anı the same easy, logical format. 

Since Microsoft Windows vir- Т 
tually looks and works like MS^OS/2 TRES 
Presentation Manager, you wont have 1) 
to worry about it becoming obsolete T8 
inacouple years. Wemadebothsys- ТВ 
emscompatübl So, —, ees || 
in the future, you] “ашкол: АЙ 
beable osha 20а | 
data between them. And your knowledge 
of Windows will give you a jump on leam- 
ing x 05/2 Presentation Manager. 

oud expect a program this powerful 

to in a more powerful machine. But 
weconsistently create por iene that makes 
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you could B been doing, 


the best use of your present hardware. 
For example, Microsoft Windows/ 


285 will work with as little as 640K and 
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beable to extend the life and usefulness of 
your 286 well beyond the introduction of 
MS 05/2 Presentation Manager. With 
version 2.1 you also get the benefit of 
increased speed. So you'll blaze through 

Windows applications up to 87% faster. 

Microsoft Windows/386 will give you 
everything that Windows/286 gives you. 
Plus multitasking with most DOS applica- 
tions. Now you can finally utilize thespeed 
and power of any 386 machine. 

Imagine creating a complicated spread- 
| sheet. Then while a macro is being nm, 
f Verden. жені, Type a docu- 


| ment, open 
| work wath a 
graphics po- шшк 
gram. Cut and 
paste between programs and even call up 
electronic mail. And still be able to check an 
the status of your spreadsheet at any time. 
Considering all you can do with Micro- 
soft Windows, you have only опе question 
to ask yourself, 
What have you been doing without it? 


you could have been seeing а lot more things much more clearly. Mici osofi 


With Windows/386, 
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ІМ БЕРТН 
GROUPWARE 


‘here 


е Action Is 


Groupware brings clarity and simplicity to the coordination 


he lifeblood of an 
ization is not 
data or computa- 


Г tion, but interac- 


tion. People working with 
computers get things done by 
placing orders, requesting 
and producing reports, and 
releasing products, not by 
processing information. 
Work is organized as a net- 
work of interlinked actions— 
actions that are embodied in 
language. The ability to af- 
fect and anticipate the behav- 
ior of others through language 
is an important condition of 
human action. 

Current research on the de- 
sign of computer-supported 
cooperative work reveals the 
importance of this linguistic 
dimension. But there is a 
common-sense tradition that 
hampers looking at the essen- 
tia] structure of language. In 
this tradition, language is a 
system for representing the world and for 
conveying thoughts and information. Al- 
though this perspective is useful in many 
ways, it leaves out the fundamental di- 
mension of language as commitment, as а 
construction that shapes the world in 
which we act. 

A traditional linguist would analyze 
the utterance "The cat is on the mat" as 
conveying information, describing a par- 
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of human action 
Terry Winograd 


ticular state of affairs. But if you imagine 
a setting where someone really might say 
that, something more is happening. Per- 
haps an action is being called for: It's my 
cal, and my friend's precious mat is in 
danger of being unraveled. Or maybe a 
request has been fulfilled: My cat-train- 
ing assistant has finally gotten the са! 
into the appropriate starting place for a 
trick. Whenever you convey informa- 


tion, you are embedded in a 
context that makes it relevant 
to something getting done. 
The meaning of the words 
serves as a starting point for 
interpretation that leads to 
networks of interconnected 
actions. 

By directly addressing this 
universal dimension of 
human communication, we 
are beginning to develop 
groupware that offers а new 
simplicity of design and ef- 
fectiveness of management. 
This article looks at a class of 
systems called action-coordi- 
nation systems, which apply 
principles of conversation 
management to help people 
keep track of what is going on 
and what needs to be done. 
Systems of this kind will be 
the central framework for the 
integrated office systems of 
the future. 


The Architecture of Conversations 
Action-coordination systems are based 
on a theory of language developed by 
Flores and Winograd (see bibliography). 
growing out of earlier work on "speech 
acts" in the philosophy of language. This 
theory holds that when you utter or write 
sentences, you are performing speech 
acts that have consequences for your own 
continued 
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Se, 


future action and for the actions of the 
people you are addressing. Traditional 
language theories look at the way in 
which words convey information, 
Speech-act theory looks at the ways in 
which utterances are connected to future 
possibilities and consequences. 

The basic conversation for action 
grows out of a request or offer that one 
person makes to another. The exact 
words may differ greatly, ranging from 
highly formalized statements like “I 
hereby request that you grant my peti- 
поп...” to everyday utterances like 
"How about a movie?" 

A conversation can be viewed as a kind 
of dance, in which particular linguistic 
steps move toward completion: If an ас- 
tion was requested of you, you promise or 
decline; if you promised to complete the 
action, you report completion or revoke 
your promise; if you requested an action, 
you cancel your request, ask for a prog- 
ress report, or declare that your condi- 
tions have been fulfilled and the action 
completed. 

The state-transition diagram in figure 
1 illustrates the possible moves in a con- 
versation for action that is initiated by a 
request. Each circle represents a state of 
the conversation, and the arcs are the lan- 
guage acts that the participants (labeled 
А and B) can take. Each act has a name, 
such as Decline or Counter (counter- 
offer). After А makes an initial тарый, 
three basic moves аге open to В: 
ing 10 do what is requested, declining the 
request (thereby closing the conversa- 


tion), or counferoffering (suggesting an 
alternative). Each act leads to a different 
state, with its own possibilities for fur- 
ther acts by B and for responses by A. 

Having promised to do something, B's 
next standard move in the conversation is 
to report that the request has been ful- 
filled. A can accept this report or declare 
that the completion was not satisfactory 
(according to A's interpretation of the 
promise). А conversation moves toward а 
state of completion in which no further 
moves are anticipated. This can resuit 
either from a successful completion 
{marked by the requestor's positive dec- 
laration), or from acts, such as withdraw- 
ing the origina] request or canceling the 

ise. 

The state-transition diagram is univer- 
sal in that it generates the range of possi- 
ble speech-sct sequences regardless of 
the topic, the language in which the acts 
are expressed (computerized or natural), 
and the intentions and plans of the can- 
versants. This structure of possibilities is 
used in action-coordination systems to 
organize records o£ what has been done 
and present them to the conversants as 
possibilities for further action. In the 
general action-coordination systems of 
the future, this structure will be the basis 
for declaring and automating practices 
Specific to the work of a particular indi- 
vidual or group. 


A Network of Practices 
Organizations are structures for the so- 
cial coordination of action, generated in 


Figure 1: Basic conversation diagram. The heavier circles represent states of 
completion. (Adapted from Winograd and Flores, 1986, page 65.) 
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conversations based on requests and 
promises. You might say that conversa- 
tions and actions are the bricks and gird- 
ers of which the organizational structure 
is built. They are crucial to building 
technology for organization and manage- 
ment, and they are universal with respect 
to time and culture. So long as people 
live and work r, they will coordi- 
nate their actions in requests and prom- 
ises and the expectations derived from 
those requests and promises. 

But there is a larger structuring that is 
particular to the practices of the organi- 
zation. (By practice, I mean à recurrent 
pattern in which conversations are gener- 
ated and related to one another.) 

As а simple example, we find some 
standard practices in the menus of the 
Coordinator (for more detailed informa- 
tion, see the text box "Coordinating Con- 
versations" on page 256D). The item 
"Delegate it" in the menu of photo C is 
not a simple conversational] move. When 
] delegate a request from you 10 a third 
party, I am really entering into a new 
conversation with that party, with its own 
conditions and dates. Although the inter- 
face makes this a simple mem item, it 
is really a way of linking two distinct 
conversations. 

Conversations dealing with tbe new 
design specification (in the text box) in- 
volve another kind of practice. On com- 
pleting the specification, [ initiate stan- 
dard conversations to make sure that the 
documentation is kept up-to-date and that 
the programming is done. This same pat- 
tern is followed again and again for dif- 
ferent design projects. The Coordinator 
makes it possible to generate the individ- 
ual conversations, but it doesn't provide 
for capturing the regularity of conversa- 
tions—how certain conversations follow 
others in a standard way. This regularity 
includes the types of conversations, the 
people they are with (e.g., the documen- 
tation editor and the programming man- 
ager), and some of the content (e.g., the 
documentation that needs updating is re- 
lated іп a systematic way to the code 
being written). 

Group work is organized around col- 
lections of practices. Some are on a small 
scale, linking only a few conversations. 
Others are larger and include many con- 
versations, such as those required for 
managing a software development effort 
or those involved in materials acquisition 
or payments and accounts. If conversa- 
tions and actions are the bricks and gird- 
ers, then these practices are the larger ar- 
Chitectural elements that make up the 
design of the organization. 

continued 
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Сабан Coriversations 


he first commercial product to pro- 

vide the functionality of an action- 
coordination system was the Coordina- 
tor, introduced by Action Technologies 
in 1985 (version 2 is now out). The fol- 
lowing brief scenario introduces the 
basic concepts of conversation manage- 
ment as exemplified in the Coordinator. 


What Is There to Do? 

Photo А shows the screen that faces me 
when I begin work for the day. It in- 
cludes my schedule, reminders I have 
set for the day, a list of conversations 
that need attention, and a list of new 
mail that has arrived. Much of this will 
be familiar if you use message systems 
and computer desk utilities, but the 
structure is different. My work is orga- 
nized around the collection of conversa- 
tions in which I am currently engaged, 
and I operate by taking actions in those 
conversations. 

Today I choose to look first at the 
new message dealing with “article on 
reliability." It comes up on my screen as 
shown in photo B. All messages in the 
Coordinator are identified as expressing 
8 conversational action, in this case 

"Chapmandicpsr requested..." In ad- 
dition to specifying that it is а request, 
the sender has included explicit dates by 
which she wants a reply and completion 
of what she requested. This 
also includes an enclosure, a file that I 
can examine and store on my own sys- 
tem for later use with whatever applica- 


tion is appropriate to it. 


Making a Response 
Having read the message, I call up the 
response menu, as shown in photo C, 


and select from the different kinds of re- 
sponses shown. 

The primary responses are those in- 
dicated in the network of conversational 
moves. J can say "Yes," promising to do 
as requested; [ can say “No” to decline, 
or I can counteroffer with either “OK, 
except..." (indicating I'm willing but 
not exactly as specified) or “No, how- 

ver...” (indicating that | want to sug- 
gest an alternative). 1 can also select 
“This is done," jumping directly to a 
state indicating that I have reported 
completion of what was asked. 

In each case, в new composition win- 
dow will appear on my screen with a 
brief standard message for the selected 
action, which [ can edit or expand as the 
text of my se. In many instances 
(c.g., "I'll do it" is the text for Yes"), 
no more text is necessary, and I imme- 
dimely activate the Send command. In 
others, ] may type in something like "I 
can't do it by the [Oth, how about the 
151b?" (in a counteroffer) or "The orig- 
inal hardback was published by Ablex 
and the paperback by Addison-Wesley” 
(in response to а question). 

The system 15 guiding me in the steps 
of the conversational dance. Al any 
point, certain moves are possible and 
others aren't. The menus are designed 
to provide only the set of possibilities 
that make sense, and 10 distinguish 
them so that the recipient can see my in- 
lent and be guided in the nexi move. 

In addition, I have menu options for 
several standard practices, such as ac- 
knowledging the receipt of the message, 
postponing action to a specific date, and 
delegating the matter 10 someone else. 
Or I can just send a comment (equiva- 


бр о wn іні bey 


fendpeising piam 
Pied eee cab 


қарғы € BTE era 
tiar 


i's Gi 


Photo A: The screen that faces me when I begin work for 
the day. Notice thar my work is organized around the 
conversations in which I am currently engaged. 
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lent to ordinary electronic mail). 

In this example, I select “Yes,” and 
with a tap on the function key for 
"Send," a return message is on the way 
to Susan, and the promised completion 
date is recorded in my calendar. 


Keeping Track of Completion 
Returning to my schedule (see photo 
A), I note three conversations listed as 
requiring ection by today. Macken has 
made a request concerning the research 
catalog and asked for a response by 10- 
day. Since I have not yet responded in 
that conversation, it shows up on my cal- 
endar. 1 have promised Cbell to do a de- 
sign task by today and have not yet re- 
ported it complete, and I bave requested 
that Hartley get back to me about travel 
requests and have not received a reply. 

The inclusion of reply and complete 
dates is optional when an action is 
taken. Experienced users almost always 
include one or more of them. Explicit 
dates associated with conversations 
identify potential breakdowns in the 
progress toward completion. Their use 
in organizing what is brought to the at- 
tention of the user each day plays a sur- 
prisingly large role in producing effec- 
tive conversations. In fact, this is the 
еззешіні core of “time management,” 
as embodied in many of the standard 
practices of organizations, such as proj- 
ect plans, tickler files, reminder sys- 
tems, and much of what goes into à 
daily calendar, The explicit use of con- 
versation theory makes it possible to in- 
tegrate these into a unified approach to 
the question of "What do I need to pay 
attention to now?" 

The distinction between open and 


Photo B: А new message. Notice the expressed 
conversational action, in this case, 


“Chapman@cpsr 
requested..." and explicit dates for completion or reply. 


completed conversations is fundamental 
to keeping track of where things stand. 
Certain acts (marked with asterisks in 
the menus) move the conversation to a 
state in which nothing more is expected, 
although further comments can always 
be added. conversations do 
mx normally appear in schedules and 
conversation lists, unless specifically 
requested. The list of open conversa- 
tions is a map of what still needs to be 
done. The structure and status of con- 
versations are the primary basis for or- 
ganizing retrieval and review in the sys- 
tem. To put it simply, the structure is 
organized to provide straightforward 
and relevant answers to "What's next?" 


Keeping Records 
I decide to look more carefully at the 
conversation with Cbell, selecting it and 
selecting the menu operation to produce 
a status report (see photo D). The con- 
versation was initiated by my offer in 
September. Cbell made a counteroffer, 
and ] accepted it. This acceptance was 
the last communication in which the 
state of the conversation advanced to- 
ward completion. Then, there was an 
of comments between Cbell 
and Avra (who was copied in the origi- 
nal request), and a follow-up from 
Cbell. I also set à reminder for myself, 
which noted this conversation on my 
calendar оп November |, with à com- 
ment about reading the specs. By select- 
ing any of these lines, I could go back 
and read the specifics of the message. 
Much of what is recorded in conver- 
sation records is already part of stan- 
dard practices, but with a different orga- 
nizing structure. Records (including the 
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Photo C: The response menu. This contains the different 
kinds of responses | may select. Notice that they include 
promise, counteroffer, report, and decline responses. 
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Table A: Menu items for initiating a new conversation. 


Sender wants recerver to do something. 

Sender offers to do something. pending acceptance. 
Sender promises to do something (request rs implicit). 
Opens a joint exploration of a space of possibilities. 
Sender provides information. 

А request for information. 

А simple exchange of messages (as in ordinary E-mail). 


files that appear as enclosures) are orga- 
nized around distinct conversations, 
providing quick access to the history 
that provides the context for the action 1 
am considering at Lhe moment. 


Openings 

I report to Chell that the design is com- 
plete by selecting "It's done" from the 
response menu шкі enclosing the file 
containing my new specs. I then want to 
inform the editor of the manual thai the 
corresponding section needs to be up- 
dated, and to start people going on the 
programming. I bring up the menu for 
new conversations, which includes the 
items listed in table A. 

1 choose "Inform," type in the de- 
tails about the section I have rewritten, 
and send it. I then choose "Request," 
type іп my instructions for the program- 
ming team, and send that as well. Al- 
though occasionally an unstructured 
exchange of notes is called for, one of 
the explicit conversation types is usually 


Photo D: A satus report. It contains the details of my 
conversation with Cbell, followed by the history of all 
activity related to that conversation. 


more appropriate. In fact, there is often 
а benefit in being asked to think about 
which one it is. 

Everyone makes requests and prom- 
ises, but we often cause confusion by 
not being clear about what we expect. 
On getting а message, tbe conversa- 
tional types provide a clear guide to 
what is being called for in response, 
without a lot of words. They also set into 
motion the conversation-management 
mechanisms that provide options and 
bring things up on the schedule. 

The Coordinator has no magic to co- 
erce people to come through with what 
they promise, but it provides a straight- 
forward structure in which they can re- 
view the status of their commitments, 
alter commitments they are no longer in 
a position to fulfill, anticipate coming 
breakdowns, make new commitments 
to take care of breakdowns and opportu- 
nities appearing in their conversations, 
and generally be clear (with themselves 
and others) about the state of their work. 


Hr 
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Current computer systems provide two 
distinct worlds for dealing with prac- 
tices. On one side are the elementary fe- 
cilities provided by connectivity and 
compatibility: shared files and electronic 
messaging. These are totally general, but 
offer almost no structure to build with. 
On the other side are conventional data- 
processing systems for practices such as 
order entry, airline reservations, and in- 
tegrated CAD/CAM. In these, a particu- 
lar collection of practices is fossilized in 
the design of the information structures 
and operations. Although such systems 
can be very efficient and effective for the 
practices designed into them, they tend 


omputers 
offer tremendous 
potential for improving 
our interactions 
with one another. 


to be difficult to build, inflexible in use, 
and poorly adapted to change. 

The challenge for groupware is to pro- 
vide an effective way of designing and 
continually evolving the collections of 
practices that constitute an jon. 
Action-coordination systems offer а 
promising approach. In a generalization 
of systems like the Coordinator, you can 
provide mechanisms that let people in or- 
ganizations design the appropriate archi- 
tectural elements—the patterns of inter- 
related conversations. [n doing so, they 
aren't being asked to provide a set of pro- 
cedures that would let the machine make 
the decisions; they are constructing a 
- of possibilities for effective human 


ns a simple example, I might find it 
difficult or impossible to make rules for 
exactly when I should send a design off to 
the documentation people, or which pro- 
gramming team 1 want to handle it. 
These decisions may depend on factors 
that aren't captured in the computer sys- 
tem at all. But what the system сал do is 
provide me with a menu of appropriate 
possibilities. On sending the "This is 
done" action in à conversation about a 
design, I could be shown a menu with 
special items for "Inform documenters " 
and “Initiate programming.” When I 


choose one of these items, the initial text 
in the message I compose would not be 
the generic text for an inforrn or request, 
but a text I have designed for this specific 
conversation, with data filled in automat- 
ically from the conversation I just com- 
pleted (e.g., the identity of the relevant 
files). 

As a further step, І can encode rules 
for those parts of the practice that are 
standard enough for a program (either а 
conventional algorithm or a rule-based 
system) to determine. As opposed to the 
artificial-intelligence approach, which 
tries to simulate the user's thinking pro- 
cess, the action-coordination framework 
focuses on providing an appropriate tai- 
lored set of actions to choose from. Thus, 
it provides a framework for incremental 
user-driven automation. 


The Office of the Future 

At first, computers were seen as number 
machines to be used in scientific quanti- 
tative applications. Today, you hear a lot 
about how they are really symbol ma- 
chines or knowledge machines. This 15 
all true; however, computers are also 
"action machines" —machines with 
which you take linguistic action. Thev 
offer tremendous potential for improving 
our capacity to interact with one another. 
This potential is just being touched on by 
networking, electronic ing, tele- 
conferencing, and (һе like. But it wil] 
really come to fruition when these are jm- 
tegrated into a deeper understanding of 
how language serves as a medium in 
which people bring forth their own ac- 
tions and those of others. 

The development of conversation- 
action systems will make possible & new 
level of integration— not just of computer 
networks or standards, but of what peo- 
ple do. As we move from software to 
groupware, we will be able to create 

people-centered systems that bring new 
clarity and simplicity to the coordination 
of human action. 8i 
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ІМ DEPTH 
GROUPWARE 


Perils 


and Pitfalls 


To succeed with groupware, 


you must first clear these hurdles 


roupware devel- 
opment has not al- 
ways been either 
itable or suc- 
cessful. This failure hasn't 
been because the products 
were dull or unoriginal or the 
companies were poorly run, 
but because the products at- 
to change the way in 
which people interact in a 
work environment. Sound 
simple? It isn't. 

Group interaction is a com- 
plex web of political, motiva- 
tional, economic, and social 
currents. Our knowledge in 
* these areas is largely uncon- 
scious, so tutoring computers 
to help us collaborate can be 
slow and difficult—that is, 
until product designers and 
purchasers alike acknowledge 
the stumbling blocks to user 


acceptance. 

The obstacles described 
here аге not unsolvable, and 
they are not intended to devalue group- 
ware's goal. You can implement useful 
groupware applications if you invest suf- 
ficient resources to solve the problems, 
develop the іше research and de- 
velopment methodologies, and find 
niches where the problems don't arise or 
where applications will succeed in spite 
of them, and if you ete prepare 
users for the new 
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А Collective Benefit? 
An application can fail if it requires that 
some people do additional work, espe- 
cially if they are not the ones who per- 
ceive a direct benefit from using it. 
Groupware supports people who work 
in different roles, such as an author and 
an editor, a manager and individual con- 
tributors, or à professional and a secre- 
tary. To succeed, a groupware applica- 


tion must be used by all the 
relevant people. But often 
some will benefit more than 
others, while others will have 
to do extra work. 

Doing the extra work can- 
not be left to individual dis- 
cretion. Nor will each group- 
ware application be important 
enough to mandate that reluc- 
tant individuals take on the 
extra work; іп many cases, 
the cost will outweigh the 
benefit. If it can be deter- 
mined that the application 
really does provide a collec- 
tive benefit to the group, edu- 
cation and leadership may be 
critical in convincing people 
to do the required work. 

The best solution is to en- 
sure that everyone benefits di- 
rectly from using the applica- 
tion by building in additional 
features, eliminating аг mini- 
mizing the extra work re- 

quired of anyone, or reward- 
ing people for doing it. User interfaces 
must be provided that are matched with 
user backgrounds, jobs, and 
This is a substantia] undertaking, but 
there may be no other option. 


Fact vs. Tact 

Applications can fail if, through igno- 

rance, they violate social taboos, threat- 
continued 
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en existing political structures, or other- 
wise demotivate some users. 

The computer is happiest in the world 
of information—explicit, concrete facts 

or images. Accessing and manipulating 
information is central to the tasks for 
which individual users rely on their com- 
puters. Central to the dynamics of 
groups, however, are much less explicit 
social, motivational, political, amt eco- 
nomic factors. Often without thinking 
about it, we rely on sociai conventions 
and our knowledge of the personalities of 
those around us to guide our actions. 

It will be difficult to make these con- 
ventions, personal agendas, and so forth 
available to the computer. Even trying tà 
make these thi icit bea 
lem in itself: елік tactfuly top oer 
motivations and agendas (and our views 
of other people) to ourselves. Yet unless 
this information is made explicit, group- 
ware will be insensitive to it. 


Allowing for Error 

Applications can also fail if they do not 
allow for the wide range of error, excep- 
tion handling, and improvisation charac- 
teristic of much group activity. 

Software may be developed to support 
group activities or procedures as they are 
"supposed to" happen. But our descrip- 
tions of "typical" procedures may be 
misleading. Close examination may re- 
veal that group activity is particularly 
variable and that strict adherence to à 
standard procedure is more the exception 
than the rule. 


Designer's Intuition 
The design process sometimes fails be- 
— our intuitions are poor for multi- 
user applications—no one "8 intu- 
ition is likely to foresee the full range of 
user reactions іп а complex social situa- 
tion involving the simultaneous partici- 
pation of people with different back- 
grounds, preferences, and jobs. 

Decision makers rely heavily on intu- 
ition. The track record of a development 
manager considering a groupware proj- 
есі is generally based on single-user ap- 
plications, where intuition may be a far 
more reliable guide—a manager with 
good intuition may quickly get a feel foe 
the user's experience with a word proces- 
sor, spreadsheet, and so forth. Not sur- 
prisingly, the decision maker may be 
drawn іс groupware applications that se- 
lectively benefit one subset of the user 
population: managers. Managers may 
see the potential benefit for people simi- 
lar to themselves, but may not see that 
extra work may be required оғ others, 
that social conventions important to 
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others may be violated, or that the actual 
work activity of others may in practice 
vary from the prescribed procedures the 
manager sets oul to automate. 


Evaluation Difficulties 
Groupware applications can be difficult 
to analyze and evaluate. Task analysis, 
design, and evaluation are never easy, 
but they are considerably more difficult 
for groupware than for single-user appli- 
cations. An individual's success with a 
particular spreadsheet or word processor 
is not likely to be affected by the back- 
grounds of other group members or by 
the administrative or personality dynam- 
ics within the group. 

But in a group, motivational, social, 


M., 


applications will fail if, 
through ignorance, they 
violate social taboos. 


and political factors come to the fore, and 
these factors do play an important role in 
the success of groupware. 

Evaluating groupware “in the field” is 
complex due to the number of people to 
observe at each site, the wide variability 
in group composition, the time over 
which group processes unfold, and the 
range of factors that play a role in deter- 
mining acceptance, such as user train- 
ing, management buy-in, and vendor fol- 
low-through. In fact, you may have to 
fully implement a groupware application 
to гел іу evaluate its potential. 


Groupware's Heritage 

The two historical influences on group- 
ware are single-user applications written 
for minicomputers and microcomputers, 
and multiuser systems written for main- 
frames. Each brings with it certain es- 
sumptions that, because they don't hold 
for groupware, contribute to our failure 
to recognize the problems we face іп de- 
signing and evaluating groupware. 

А groupware application can be a bogi- 
cal extension of a single-user application, 
such as в coauthorship application that 
goes beyond word processing. Word pro- 
cessing does not become groupware by 
virtue of permitting different users to ac- 
cess and edit the same document sequen- 


tially, But a coauthorship application 
supports document preparation as a 
group activity if it allows coauthors to 
work simultaneously, if it identifies edits 
by the user making them, or if il interacts 
with users according to their role—prin- 
cipal author, coauthor, editor. 

Similarly, providing sequential, 
multiuser access to a database isn't 
enough: Database products such as Para- 
dox, Ingres for PCs, or Professional Ora- 
cle do allow multiuser access but don't 
distinguish among users beyond pass- 
word access. Multiuser databases are a 
foundation оп which groupware will be 
built; for example, a groupware applica- 
lion might monitor changes in such a 
database and alert different people to 
specific changes according to their job. 
(Of course, a group could use a veord pro- 
cessor or a database as a kind of electron- 
ic mail system, leaving notes for one an- 
other, thus turning what wasn't designed 
10 be groupware into something that does 
support group activity.) 

Whether we are designers, imple- 
menters, users, or managers, our com- 
puter experience has generally been with 
single-user applications. Our intuitions 
are based on this experience. Asa result, 
we are not accustomed to thinking in 
terms of the needs and preferences of dif- 
ferent users. The single-user application 
does not train us to consider users of the 
same product who have a crucial but en- 
tirely different engagement with it. 

At times we may think about novice, 
casual, and power users, but rarely about 
the different roles people play in relation 
tò one application: author and editor, 
sender and receiver, enterer and moni- 
tor, and so forth. Intuitions formed 
around single-user applications do not 
prepare us to consider the complex social 
and political context that applications are 
used in, vet this context is critical for 
groupware, which influences the way 
communication and coordination occur. 
Experience with single-user applications 
does not prepare us for the difficult job of 
evaluating the more complex work pat- 
terns and longer time intervals that mark 
group activity. 


The Mainframe Legacy 
Groupware designed for users linked by 
minicomputers or networked microcom- 
puters can also be based on larger, main- 
frame-based systems. Corporate infor- 
mation systems centered on ‘multiuser 
databases are common. with 
these multiuser mainframe systems 
molds our intuitions regarding group- 
ware. They have similarities, but there 
continued 
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are critical differences, particularly at 
the time of introduction. A mainframe 
system has a much higher cost, greater 
visibility, and stronger commitment 
from upper management. As a result, a 
new system brings with it the expectation 
of change. The far less ex- 
pensive groupware application will not 
carry the same ы ыны commitment, 
or expectation of change. 

The strong management commitment 
to ensuring the success of a new main- 
frame system means that the collective 
benefit of the system is recognized to be 
high; the organization may create new 
jobs to achieve success, if necessary; 
ways will be found to work around a few 
important individuals who will not use 
the system (the manager who won't use a 
terminal, for example); and pressure 
from management to try the system may 
be high. Even with these forces working 
to the advantage of the mainframe sys- 
tem, successful] implementation is diffi- 
cult. Introducing groupware applications 
without this backing will be more diffi- 
cult, all else being equal. 

The much less expensive application 
program may provide a smaller or less 
certain collective benefit and won't have 
the same degree of management commit- 
ment. The organization cannot Testruc- 
ture itself around each new groupware 
application, nor will management work 
as hard to ensure full participation. To a 
greater degree, groupware must fit more 
smoothly inte existing work patterns and 
appeal to all the people needed to sup- 
port it. In general, the organization may 
adapt to a mainframe system, hii à а 
groupware application program must 
adapt to the organization. A large system 
may support several editors to choose 
among, for example, bui all authors 
working together must use the same co- 
authoring application. Groupware must 
be more "group-friendly" than previous 
software has been. 


Learning from Failures 
Digitized voice, as in voice annotation or 
voice mail, has some advantages as a 
computer-based communication me- 
dium. But despite 25 years of research, 
voice technology has been highly un- 
profitable, and projected sales of voice 
ucis continue to be revised down- 
ward. Why? The advantages of digitized 
voice over typed input are almost all ad- 
vantages for the speaker. The disadvan- 
lages 10 digitized voice, however, are 
mostly problems for the listener. It is 
harder to understand, slower 10 take in, 
not easily scanned or reviewed, and more 
likely 10 contain errors. 
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The speaker benefits from voice appli- 
cations, and the listener does additional 
work. When will it be acceptable for 
speakers to thus burden listeners? Some- 
times there is little alternative: À sales 
force on the road, foc example, may have 
po E-mail option. A disparity may be 
acceptable when the speaker is of higher 
status than the listener, as with dictation 
machines, or when АП users are speakers 
and listeners in roughly equal measure, 
sharing the burdens and benefits. 

Group decision support із another 
groupware area that hasn't yet caught on. 


The appeal to improving the efficiency 
and effectiveness of decision making in 


meetings or groups is obvious, but writ- 
ing software that сап do it will be tricky. 
Tbe decision-making process is often 
complex and subtle, with participants 
holding partially hidden agendas, rely- 
ing on knowledge af the personalities of 
the others involved, and so forth. Such 
factors may be difficult or impossible to 
represent explicitly in the system, and 
thus the paved may participate at a 
greet дікі 

In addition, group decision-support 
systems are expressly designed іс benefit 
decision makers. But others may need to 
take time to learn and use the system. 
The system may encounter resistance if 
significant learning is required, if much 
effort to put information on-line to make 
it publicly available is necessary, if the 
system records information that а partici- 
pant would prefer not to spread outside 
the meeting, if it blocks other means іс 
influence decision making (such as pri- 
vate lobbying), or if it undermines man- 
agement authority. | 

Automatic meeting scheduling 15 my 
last example of a faltering groupware 
area. For automatic meeting scheduling 
to work efficiently, ali involved must 
maintain personal calendars and be will- 
ing to let the computer schedule their 
free time. These requirements are not 
met. Electronic calendars are not elec- 
tronic versions of paper calendars. They 
serve communication functions, primar- 
ily for managers and executives with per- 
sonal secretaries who maintain the cal- 
endars. Most individual contributors get 
by fine with portable, compact paper 
calendars. 

This has dire consequences for auto- 
matic meeting scheduling. If a manager 
wanls to meet with ponm ment sub- 
ordinates, few of the latter are likely to 
maintain their electronic calendars. The 
scheduling program will find all times 
open and schedule a meeting, and con- 
Flicts will ensue. The one who benefits 
from the feature is the person who calls 


mectings—the manager. Those who have 
to do additional work to make the appli- 
cation succeed are the individual contrib- 
utors, who would have to maintain élec- 
tronic calendars that they would not 
otherwise use. 


Analysis of a Success: E-Mail 

How have E-mail and bulletin boards 
avoided these pitfalls to become the clear 
groupware success story? To begin with, 
there is an equitable division between 
who does the work and who gets the ben- 
efit. In some situations, everyone takes 
equal turns sending and receiving, іп 
other cases, the person with a message to 
communicate does a little more work to 
type it, while the receiver can easily read 
or ignore it. The basic conversation for- 
mat fits in readily with our social con- 
ventions (although the differences lead to 
potential problems, such as "flaming" 
and "junk E-mail"). 

But E-mail is peculiarly anomalous in 
some interesting respects. П is coming 
into wide use less through a normal prod- 
uct-development and marketing process 
than by ing from academic and 
public sources, Unlike many groupware 
products, the obvious beneficiaries are 
not managers or decision makers. Its 
asynchronous nature may even bother 
managers whose time is tightly bud- 
geted: The ability for anyone to rapidly 
disseminate information (including ru- 
mors) can create new and not always wel- 
come challenges for managers, whose 
jobs often involve managing and control- 
ling communication. Because it is so dif- 
ferent from mosi groupware, it may be a 
mistake to look at E-mail as a model for 
groupware development. 

In fact, for groupware to succeed, it 
must be less technology-driven than it 
has been. We must start with a better un- 
derstanding cf how groups and organiza- 
tions function and evolve, and we must 
be more systematic in evaluating the ef- 
fects of introducing technology into 
groups. We also need a betier under- 
standing of our ows decision-making 
processes. The intuitions that guided us 
in the past are breaking down as we move 
from single-user applications and main- 
frame systems to the new world of 
networked minicomputers and micro- 
computers that will support groups. We 
need better science and better intuilions 
in this area, because failure js so expen- 
sive and time-consuming. 8 


Jonathan Grudin is a member of MCC's 
Human Interface іп Austin, 
Texas. He сап be reached on BIX c/o 
"editors. LL | 
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If you think writing program code 
is a dirty business, we have something 
to help you clean up your act. 

It's called Matrix Layout. Layout 
lets you create programs that do 
exactly what you want, quickly and 
easily— without writing a single line 
of code. Layout does it for you auto- 
matically, in your choice of Turbo 
Pascal, Turbo C, Microsoft C, Quick- 
Basic or Lattice C. And if you're not 
a programmer, you can even create 
programs that are ready-to-run. 

As the first true CASE (Com- 
puter Aided Software Engineering) 
development tool for the PC, Layout 
lets you write your programs simply 
by drawing an icon-based flow chart. 
They'll have windows, icons, menus, 
buttons, dialog boxes, and beautiful 
graphics and text. Like the Macintosh 
and the OS/2 Presentation Manager. 

And because Layout is so effi- 
cient, everything you create will 
work incredibly fast, even on stan- 
dard PC's with 256K and only one 
disk drive. To top it off, all your pro- 
grams will feature Layouts auto- 
matic mouse support, sophisticated 
Hypertext functions, and decision 
handling. 

The full Layout package also 
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comes with three additional programs: 


Matrix Paint is a professional 
paint program that comes with a full 
palette of high-powered graphics 
tools, plus scanner support. And any 
дес or ار‎ that 99 draw or 
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scan into Paint can be included in 
your program. | 
Matrix Helpmaker allows you 
to include an electronic manual in all 
your programs. Context-sensitive help 
windows, a table of contents, index- 
ing, and the convenience of Hypertext 
functionality can now become a part 
of everything you create. 

Finally, Matrix Desktop gives 
you the ability to.organize your files 
and disks in a very Macintosh-like 
easy to see, easy to use way. 

What's the cost? At just $149.95 
for the entire package, Layout speaks 
in a language you'll love to hear. | 
Especially with our free customer 4 
support, по copy protection, апа а 
30-Чау, money-back guarantee. 

Video Tape Offer 

Our new demonstration video- 
tape graphically illustrates how the 
many features of Matrix Layout will 
make a difference in your life. Call | 
1-800-533-5644 and order your VHS 
copy now (just 59,95 for shipping 
and handling, credited against your 
purchase). In Massachussetts, call | 
(617) 567-0037. 

Do it today. Because once you 
see what Layout can do for you, we 
think you'll swear by it. 
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IN DEPTH 
GROUPWARE 


Intelligent Software 


ents 


Using Al techniques in groupware has the 
potential to dramatically alter the way we organize our work 


Kevin Crowston and Thomas W. Malone 


Ithough people 
often work to- 
gether in groups, 
computers, so 
far, usually don't. Computer 
systems have been designed 
either (о automate an entire 
process, such as calculating à 
payroll, or to support an indi- 
vidual, such as a decision- 
support system for a decision 
maker or a word processor for 
a writer. Recently, however, 
researchers have n to ex- 
periment with software that is 
specifically designed for 
groups—a type of software 
often called groupware. 
Artificial intelligence, a 
field almost as old as com- 
puters themselves, is no ex- 
ception. Many expert sys- 
tems, for example, embody 
the know-how of an individ- 
па] expert working alone on а 
task. AI techniques can be 
equally useful, however, in 
supporting group work, and such appli- 
cations are now being used in research 
labs. 


Designing Intelligent 

Most of the designers of intelligent 
groupware systems have concentrated 
primarily on the underlying “intelli- 
gent" functionality of the systems, not 
on their user interfaces. This focus is un- 
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derstandable, since most of the systems 
were explorations of the technology and 
not intended for use in a real setting. We 
think, however, that the design philoso- 
phy for presenting intelligent functional- 
ity to end users is much more important 
than simple "user interface" questions 
would imply; in fact, H's critical to the 
success of these systems. 

Our work on the Information Lens, an 


intelligent information-shar- 
ing system developed at the 
Sloan School of Management 
at MIT, has helped to crys- 
tallize in our minds some of 
the principles that we find 
useful in designing intelligent 
groupware. TI principles 
follow primarily from the ob- 
servation that most coopera- 
tive work involves more 
knowledge than we can com- 
pletely formalize in computer 
programs. Furthermore, 
there are some kinds of inter- 
actions that humans should 
always handle themselves 
rather than delegate to com- 
puterized assistants. 
We believe that computer 
s can be more useful if 
they follow two basic rules: 
(1) Expose incomplete knowl- 
edge and (2) make it easy to 
include informal knowledge 
and processing. For instance, 
instead of trying to depend on 
complex, hidden (and necessarily imper- 
fect) reasoning about what you, as a user, 
want to do with your messages, the sys- 
tem should expose all its rules in such à 
way that you can both see and modify 
them. Thus, you can understand and 
compensate for the system's incomplete 
know 


In addition, unlike traditional forms- 
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processing systems, Ше system should 
not restrict the type of information in 
most fields of messages; it should let you 
put whatever unstructured text you want 
in a message. Thus, if the message types 
included in the system are incomplete or 
inappropriate for a given situation, you 
can always take care of the situation 
informally. 


Information Lens 

The Information Lens system uses ideas 
from AI research to enhance the most 
common kind of groupware: electronic 
mail. In mature computer-based messag- 
ing communities, it's common to feel 
flooded with large quantities of elec- 
tronic "junk mail." At the same time, 
it's also common to be unaware of facts 
that would make your work easier, facts 
that are known elsewhere in your organi- 
zation. The Information Lens helps you 
solve both these problems. It helps you 
filter, sort, and prioritize messages that 
are already addressed to you, and it also 
helps you find useful messages you 
would not otherwise have received. Fur- 
thermore, it lets you choose for yourself 
how much of your mail you want to pro- 
cess automatically. 

А key idea in the Information Lens 15 
that information in messages can be par- 
tially represeated in frames. For exam- 
ple, "meeting announcement" messages 
include fields for date, time, place, orga- 
nizer, and topic, as well as additional un- 
structured information. Senders can 


compose their messages using frames 
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that suggest the kinds of information to 
be included in the message and likely al- 
ternatives for each kind of information 
(see figure i}. 

Receivers can conveniently specify 
rules to automatically filter and classify 
incoming messages inte folders based on 
the same dimensions used by senders in 
constructing messages (see figure 2). 
When necessary ог desirable, however, 


| nformation 
in messages can 
be partiaily represented 
in frames. 


the receiver can stil] process messages by 
hand. For example, if a sender put “we 
don't know yet" in the time field of a 
meeting announcement, the rules of most 
automated calendars would not be help- 
ful, but а person can easily make sense 
of the sender's intentions. 

In addition, messages can be sent to a 
special mailbox (currently named “Алу- 
one") to indicate that the sender is will- 
ing to have this message automatically 
redistributed to anyone else who might 
be interested. Receivers can specify 


Meeting Announcement 


Figure 1: The format of the message screen from the information Lens. Messages 
are composed with a display-oriented editor and templates that have pop-up menus 


associated with the template fields. 
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rules that find and show messages ad- 
dressed to "Anyone" that the receiver 
would not otherwise have seen. Messages 
can thus be selectively disseminated only 
to people who are likely to be interested 
in them. This framework supports many 
kinds of information sharing in addition 
to straightforward E-mail. For example, 
automobile designers could ask to receive 
just those engineering-change notices 
that affect their parts of the car instead of 
manually sorting through the paper an- 
nouncements of ali changes. 

When senders don't use any special 
message types in composing their mes- 
sages, receivers can still process these 
messages with rules based on the fields 
present in all messages (¢.g., "to 
"from," "subject, " "date," and "text", 
As natural-language parsers become 
more powerful and accurate, however, 
they could be used to parse more and 
more kinds of unstructured documents. 
For example, as a demonstration of pos- 
sible extensions to the Information Lens, 
we developed a parser that reads unstruc- 
tured seminar announcements and 
creates meeting-announcement mes- 
sages. Rules like these could be used to 
process a much wider range of docu- 
ments. 

Semi-structured messages are also 
useful, not only for information sharing 
but also for supporting a variety of other 
coordination processes in organizations 
(sce Malone, Grant, Lai, Rao, and Ros- 
enblitt in the bibliography). For exam- 
ple, when the system knows the types of 
messages it 15 receiving, it can take auto- 
malic actions on receiving certain kinds 
of messages and supgest actions that its 
users might take on receiving others. 
Simple examples of using these capabili- 
ties include setting up rules to automati- 
cally forward meeting announcements to 
a secretary who keeps a calendar or to 
enter the meeting in an on-line calendar, 
ami having the system automatically pre- 
sent its users with an option of loading 
the patch files specified in “bug-fix 
announcements." 

We have also recently used these ideas 
to implement demonstration systems that 
help you schedule meetings, engage in 
computer conferences, and keep track of 
tasks you have agreed to do. For in- 
stance, we created a system to help 
schedule meetings simply by creating 
several new types of messages (е.р., 
“meeting proposal” and “meeting ac- 
ceptance") and by adding several new 
kinds of rule actions and response op- 
tions (e.g., “accept meeting" and “add 
to calendar") to the system. 

Computer conferencing requires a 
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new message type to announce а confer- 
ence, and a new action, “join confer- 
ence," that creates the following: a new 
folder for conference messages, an 
"Anyone" rule to forward the 

sent to the conference, and в гше to put 
the messages in the folder. To send a 
message to a conference, you simply 
mark the message with the conference 
name and send it to " Anyone." To read a 
conference, you simply open the appro- 
priate folder. 


Object Lens 

We are currently working on a successor 
to the [Information Lens system, called 
Object Lens that applies these principles 
to a much wider domain than just mes- 
sages. This system provides a user inter- 
face that integrates many of the capabili- 
ties of electronic messaging, rule-based 
"intelligent" agents, object-oriented 
databases, and hypertext. 

The design of Object Lens 15 based оп 
the Information Lens system, and it also 
uses frames to represent the information 
in messages and rules to process E-mail. 
Object Lens extends the use of frames, 
however, by using them to represent 
many other objects as well. For example, 

"person" objects have fields for name, 
phone number, and job title; "tasks" 
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have requestor, performer, and dead- 
line. These fields can contain text, as in 
the Information Lens, or links to other 
frames, as in hypertext systems. For ex- 
ample, you can find the phone number of 
a person doing something for you by ex- 
amining the phone number field of the 
“person” object in the performer field of 
the “task” object. 

Object Lens also extends the scope of 
rules beyond messages. As a user, you 
can create agents to do some tasks auto- 
matically, such as sorting new mail into 
folders when it arrives. Agents can also 
be triggered by other events; for exam- 
ple, an agent could be set up to remind 
you when a deadline passes. You can also 
Create an agent to find all the objects that 
match some criteria, much like running 2 
query in an object-oriented database. 

We hope that Object Lens will provide 
an infrastructure in which many other 
applications for intelligent groupware 
can be easily implemented by developers 
and easily understood and modified by 
users. For example, Object Lens could 
be used for task tracking by adding mes- 
sage types for "action request" and 
"commitment." You could then organize 
these messages in different ways—for ex- 
ample, sorted by deadline or by the name 


Figure 2: The format of the rule screen from the Information Lens. Rules for 


processing messages are 


composed using the same kind of editor and the same 


templates as those used for composing messages in the first place. 
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of the person doing the task. Managers 
could display the status of all tasks being 
done by people in their group. 


Experimental AI Systems 

Six other groupware systems that use AI 
techniques are also summarized in the 
text box. The first three help people 
working together by being "experts" on 
how the group interacts. 


e System Development Support Environ- 
ment contains knowledge about the kinds 
of things people often say to each other 
when developing software, and it uses 
this knowledge to automatically carry 
cut parts of the conversation. For exam- 
ple, if you want to complain about a bug, 
the system can ensure that al! relevant in- 
formation is recorded; identify the per- 
son responsible for the program and for- 
ward the report; warn other users of the 
bug; and collect the information in an 
easily accessible form for further 


ysis. 
* Callisto is a distributed system for en- 
gineering project management. Group 
managers each use a copy of the program 
to help schedule resources and activities 
for their own groups. The individual sys- 
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tems are connected and сап communi- 
cate when necessary. When one group 
needs from another, such as 
access to a facility controlled by that 
group, the relevant systems can automati- 
cally nepotiaie, using a variety of 
techniques. 

а COKES 15 a distributed system to sup- 
port office work. Each individual has an 
“assistant” that can provide details about 
office procedures, other staff members, 
or available resources. Other servers 
store shared organizational knowledge. 
These systems can communicate with 
each other, for example, to request or 
supply information. New managers 
couki use the system to find which re- 
ports they need to write, when they are 
due, and who should get a copy. The “as- 
sistant” could then help collect the infor- 
mation necessary for cach report. 


The other three systems use knowl- 
edge-representation techniques to store 
information the group is working on. 
This in itself can be seen as a benefit, 
because it requires people to be more 
explicit, thus reducing disagreements 
caused by conflicting but unstated as- 
sumptions. Moreover, once the knowl- 


Interiisp-D and LOOPS 
on Xerox 1100 series 
workstations 


Irterkap-D and LOOPS 
on Xerox 1100 senos 
workstations. 


edge is in a form that can be handled by 
computer, the system can provide fur- 
ther support. 


* Omega embeds knowledge about the 
effects of the actions а worker can take. 
When you state a goal (e.g., finding a 
new assignment for a Navy officer), the 
system checks that the goal can be 
achieved. If it finds a problem (e.g., not 
enough money budgeted to pay moving 
expenses), the system can identify the 
cause, allowing you to restate the goal or 
change the underlying constraints (¢.z., 
delaying the move until money becomes 
available). 
* Polymer uses planning ideas to help 
carry out the steps in a complex office 
procedure. When you state a goal, the 
system creates a plan—that 15, a sequence 
of actions to achieve the goal. As each 
action is carried out (e.g... by assigning it 
to someone to do), the system checks to 
see if it worked as expected. If something 
goes wrong, the system can reevaluate 
the situation and, if necessary, make a 
new plan. For example, a journal editor 
could use the system to control the review 
process. Аз each paper is received, the 
continued 
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| System would ask for the names of re- 


viewers, request their recommendations, 
x S 


© Argnoter will be part of the CoLab, a 
face-to-face meeting-support system. 
кес is designed to support a group 

evaluating for example, for 
the design of a piece of software. Individ- 
uals suggest arguments for or against 
each proposal and compare proposals, 
using the system to prepare summaries of 
the arguments. As participants discuss 
the arguments, they can state their un- 
derlying assumptions and evaluation cri- 
teria and have the system quickly evalu- 
ate proposals under different sets of 
assumptions. 


Just the Beginning 

At present, AT techniques for group work 
are still in their infancy. These tech- 
niques, however, have the potential to 
dramatically alter the way we choose to 
organize our work. For instance, imag- 
ine a future in which you work at a work- 
slation connected to many others on a 
corporate network. Vast amounts of 
knowledge are stored on-line. Your 
workstation contains most of the letters, 

reports, calendars, business cards, 

drawings, and other papers that clutter 
your office today. It also "knows" what 


| tasks you are working on, what products 


your company makes, and who has dif- 
ferent roles in your organization, Other 
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TRY THE NEW GENERATION FOR $30 


KNOWLEDGEPRO 
KnowledgePro uses Topics {с 
Topics can contain data, ШЕ 
rules, lists and pictures. 
non-programmers can use topics tore 
procedures, rules or recommendations. 
plus commands, professional programmers can Create 
sophisticated expert system tools and applications quickly 
and easily. 


HYPERTEXT 
Hypertext can be a powerful tool for 
organizing text, graphics and data, but 
without an underlying structure the user 
becomes lost in a maze of information. 
KnowledgePro adds structure, control and 
intelligence to create an exciting new 
teaching mediurn. 


: unks of knowledge.” 
ШЕ procedures, calculations, 
в.а dozen simple commands, 

і lain complex 


Once you've 


Q. Who’s using it? 

A. Engineers, Educators, Lawyers, Scientists, Managers, Authors, Bankers, Software Developers, Expert System 
Developers, Computer VARs and VADs, Trainers, Consultants, Experts in Agriculture, Manufacturing, Insurance, 
Petroleum, Government and many many more. 


Q. What are they doing with it? 

A. Intelligent tutorials, smart manuals, procedure guides, rule books, computer aided instruction, sales and promo- 
tion, data analysis, non-linear documents, text analysis, diagnostics, software front-ends, expert systems, training and 
education, hypertext authoring, case studies, insurance claim determination, investment analysis, intelligent forms - 
there seems to be no limit to the diversity of applications. 

О. What сап 1 do with the demo system? 

A. The KnowledgePro demonstration system comes with a 100 page manual and lots of examples to get you started. 
You can create and save small working knowledge bases. The only commands that you can't use are those for 
handling external files or chaining knowledge bases. We even credit your $30 toward the cost of the full system. 

Q. How much is the full development system? 

А. KnowledgePro costs $495 and there are no run-time charges, so you don't have to pay more when you distribute 
your applications. The Database Toolkit (for access to dBASE and Lotus 123 files) costs $49 and the Graphics Toolkit 
(for access to PC Paintbrush pictures) costs $89. Our KnowledgeMaker induction system (for creating rules from data) 
costs $99. KnowledgePro runs on IBM PC, AT and PS/2 compatible machines with 640K memory. 


TO OR DER Call 51 8-766-3000 (Amex, Visa, М/С accepted) or send $30 + $5 shipping & 


handling for the demo ($38 total foreign) or $495 + $5 shipping & handling for the full system ($553 total foreign) to 
Knowledge Garden, Inc., 473A Malden Bridge Road, Nassau, NY 12123. In NY State please add 7% sales tax. 


" Ф 
KnowledgePro 
Bev & Bill Thompson ipd 
The first Knowledge Processor. 


KnowledgePro you'll never go back to your shell! 
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--ШЕЕУЕНЕЖ- 
| Everex 


— Step 286 - 12 & 16 MHz 


| Call! for 
EM ue ee your | 


| DOS/BASIC configuration 


Everex 
, | Step 386-20 MHz & 16 MHz 
| 256K cache of very high speed RAM 


Call! 


TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE | 
WE STOCK OKIDATA NEC SONY HAYES MICROSOFT MICE ТАРЕ BACK 
EVEREX WYSE ACER SAMSUNG LOGITECH TAXAN 
GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 


Macintosh || SPECIALS || printers 


Mac-SE/20 Meg 


Mac-il/40 Meg. . е | FXB50/ $379/535 
Mac-SET2 Drive. . | of the Month зден LOGS IDS ...$559/785 


Call lor 60 and 100 NS | | $119 Epson [0500/2500 .. $359/895 


ARCHE RIVAL 386 Epson LXBOQ/EX800 . $199/445 
Arche Rival 386/286 . . 3108/2200 ....%459 Epson 102550 5 


ipa = CITIZEN 


AND MANY, MANY MORE! 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & 5% on American Express 


COMPUTERLANE 


HOURS: 7-800-526-3482 (outside ca) 2219, ROSCOE во 


M-F 9-6 (818) 884-8644 (Іп СА) * ROCK И OF TOPANGA 
CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX) 91304 
is Trademark of 
UL LI P ttt Ape Ды ae Sci 
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IN DEPTH 
GROUPWARE 


A Groupware 


Toolbox 


These products prove that personal computer groupware is real 


he population of 

groupware prod- 

ucts increases cach 

week. And there's 
no doubt that a virtual baby 
boom of entries will blossom 
with OS/2 and the Presenta- 
tion Manager. 

Even though many per- 
sonal computer groupware 
products are still in their in- 
fancy, some are young adults. 
The products mentioned here 
are a sampling of the more 
popular and promising pro- 
grams available. 


The Toolbox 

It's useful to think of group- 
ware as a class of 

similar to a toolbox contain- 
ing tools for diverse tasks. 
Like the tools in the box, varj- | 
ous pware products are 
suited to different jobs or | 
workgroup missions. Here are 


some emerging categories: 


е Document editing. This software auto- 
mates the process of capturing and track- 
ing editorial comments on a document 
several people. Proposals, legal docu- 
ments, and sales literature are examples 
of work in this category. 

* Forms centered. These systems аге de- 
signed to coordinate routine transactions 
through a standard cycle. The processing 


ILLUSTRATION: ROBERT TINNEY % 1988 


Susanna Opper 


of order forms, insurance claims, and 
customer complaints are examples. 

* Team development. This is ап emerg- 
ing category that includes products de- 
signed to assess and provide feedback to 
groups about individual styles and team 


makeup. 

. AF communication manage- 
ment. This includes structured and semi- 
structured electronic mail-based sys- 


tems that enable groups to 
have discussions, take mes- 
sages, coordinate calendars, 
track projects, and follow up 
on details. 


Some observations hoid 
true for many or all of the 
products ГІ! discuss. The 
first is residence. Where your 
groupware product resides 
makes a big difference. If 
you've bought a program to 
enable anyone in your work- 
group to t&ke phone messages 
for anyone else, but message 
takers must quit another pro- 
gram each time the phone 
rings, you'll have a lot of un- 
answered calls. Some pro- 
grams that don't have this 
drawback are noted below. 
Otherwise, investigate a 
multitasking environment 
such as DESQview from 
Quarterdeck Office Systems. 

You should also consider 
your resources. You need to know up 
front that many of the products on the fol- 
lowing pages are “hogs.” Whether a 


' groupware product will strain your Te- 


sources and whether it’s worth the cost of 
adding memory or bumping other appli- 


ı cations are questions you may need to 


bear in mind. 
Connectivity is your next concern. 
conzinued 
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Local-area networks are gaining greal 
popularity. But some managers recog- 
nize danger in having a LAN here, an in- 
compatible LAN there, and a third else- 
where. Few workgroups in companies 
work in isolation. Manufacturing needs 
to talk to sales; everyone needs to talk to 
personnel; the controller needs to talk to 
everyone. This means groupware in one 
department must connect to the same 
product or another groupware product 
elsewhere in the company —often at a dif- 
ferent location. Furthermore, many or- 
ganizations require links to the corporate 
mainframe. 

Who connects to whom is a lengthy, 
complicated, and ever-changing discus- 
sion, and I'll not list connectivity for in- 
dividual products bere. But before vou 
settle on your short list for groupware, 
check to be sure the product makes the 
connections you need. 

And finally, you should consider stan- 
dards. While CCITT's X.400 will prob- 
ably be the interconnection standard, its 
implementation today is neither consis- 
tent nof universal. Some groupware 
products will provide an X.400 gateway 
via Action Technologies’ Message Han- 
diing System, which was included with 
Novell’s software starting in January. 
MHS is a store-and-forward message- 
handling service that allows ргоггаги-іс- 
program transfer of data. The Coordina- 
tor, Higgins, and WordPerfect Office 
support MHS. 


Famillar Faces 

The following products have all been 
around for a while, typically 2 or 3 years, 
and most have been upgraded at least 
once. Each has an installed base and 
loyal user support. 


ғ ForComunen:. Ever since the Founding 
Fathers framed the Constitution, collab- 


MODEM PLUS 
VOICE MAIL 
2499. 
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answer, voice mail, speed 
dial, database access. Plus 
| а ful-featured 1200-baud 
modem. Over 25,000 Watsons have been 
sold. Voice quality is amazingly life-like, 
and an optional programmers kit lets 


orative writing has been the American 
way of putting ideas into print. By 1984, 
in spite of computerization, group writ- 
ing hadn't improved much. This both- 
ered university professors Mark Edwards 
and Jim Levine, who spent their lives 
writing research grants, commenting on 
colleagues' papers, reviewing student 
writing, and preparing manuscripts for 
print. Both programmers on the side, 
they figured there had to be a better way. 
They began to sketch out the characteris- 
tics of what the ideal product would look 
like. Not long after that, they brought in 
Midian Kurland, another scholar cum 
programmer whose speciality was cog- 
nitive psychology. 

The result of their efforts, ForCom- 
ment, now marketed by Broderbund 
Software, is a document-editing package 
that supports up to 16 users. It's now 
available for the IBM PC or compatibles 
with 384K bytes of RAM, a word proces- 
sar, and DOS 2.0 or higher. 

ForComment allaws multiple review- 
ers tO comment on a document, secing 
and adding to each other's remarks with- 
ош actually altering the original version. 
That privilege rests with the designated 
author, who alone can choose to incorpo- 
rate someone else's comments into the 
document, Each of up to 16 commentors" 
contributions 15 automatically initialed 
in the document, which can be printed 
with the annotations. А "cover page" 
tracks reviewers' activities. Menus and 
context-sensitive help screens give users 
support during the process. 

ForComment is compatible with most 
popular word processing programs. Àl- 
though it works much better in a LAN 
environment, it can be used as a stand- 
alone product also. 
* Higgins. Conetic " Higgins is 
ihe granddaddy of traditional LAN- 
based workgroup productivity software. 


Don' t buy a “smart” modem that can’t talk! 


GET WATSON: Watson is the real "smart" you build applications. For a phone demo, 

| modem: it gives you auto- dial 1 (800) 6-WATSON (in Mass., (508) 
651-2186). To order, call 1 (800) 533-6120 
(in Mass., (508) 655-6066). 


Natural MicroSystems Corporation 


[s built around a relational database that 
gives each user keyword access to group 
calendars, shared project information, 
and a personal filing system. [t includes 
standard features like E-mail, schedul- 
ing, and project tracking, as well as ex- 
pense reporting plus accessories—calcu- 
lator, notepad, and telephone dialer. 
Two levels of password and full encryp- 
tion of all text files keep data secure. 

The product requires an IBM PC 
Metwork-compatible LAN, including 
3Com's 3+, Novell's Advanced Net- 
Ware, Banyan's Vines, IBM's Token 
Ring, and AT&T's StarLAN. 

The latest Higgins feature is a trans- 
parent, menu-driven facsimile delivery 
for E-mail. This means users can select a 
name from their previously specified 
personal directory, and recipients who 
aren't on E-mail will receive the message 
аз а fax. Hipgins even creates a cover 
page indicating the sender, recipient, 
subject, number of pages, and date. In- 
coming fax messages are stored until 
printed. The add-on costs $995. 

Currently, the Higgins scheduler 
doesn't automatically notify meeting at- 
tendees of get-togethers or add dates to 
the calendar as tentative until con- 
firmed. Howard Case, marketing vice 
president at Conetic Systems, says an up- 
grade is in the works. 

* The Coordinator. This LAN-based 
product from Action Technologies is de- 
signed to allow organized information 
exchange between members of an elec- 
tronic workgroup. More than just E- 
mail, the product helps those who send 
messages to clarify their requests, and it 
helps those who receive messages 10 re- 
spond to requests made of them by either 
accepting the request, rejecting it, or 
proposing alternatives. The Coordinator 
also keeps track of all interaction. 
continued 
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TrueVista™ Videographics Adapters 


We Just Made Choosing Your 
Graphics Card 


go 


ІМ. 


2M 


As EasyAs 1,24. (СІЗ 


Bm video to digital pre-press to 


You've probably seen our True Vista products, application ai - 

or you've heard about their powerful features image pro&li6sing. So now, whether your choice 
| like the real-time frame capture, on-board is an АТ #55 platform or the Macintosh" Il, 
| TI 34010 coprocessor, large frame buffer, you о перо one source for your graphics 


з True Vista series. The chart below 


NTSC/PAL compatibility and more. Recently, ; 
es pee key differences in the 
Bucis. 


we announced several new products in the 
saries, each with unique potential for your 


TrueVista Series 


"FEATURES " ive | СИ Aten 


MAXIMUM 32 bls pixel 512х512 1024 х 512 1024 х 1024 | 1024x 512 1024 x 1024 
ADDRESSABLE !6Ghés/pixe| | 1024 x 512 1024 х 1024 | 2049 х 1024 | 1024x 1024 | 2048 x 1024 
RESOLUTIONS Sbits/pixel | 1024 х 1024 | 2048 х 1024 | 2048x2048 | 2048х1024 | 2048 x 2048 


VMX EXPANSION 2-10 Mbytes | ВА | ТА — 
[PRICE 4 ДЛ|%5%5 | $4250 | $5995 | $4250 | $5995 | 


Now There's Software You Can Count On, Too. 

To complete the equation, add in STAGE " , With the new members of the True Vista family 

our comprehensive graphics environment for and the release of STAGE, you now have 

the 34010. Since STAGE is host-independertt, it everything you need to develop exciting new 

allows you to access the coprocessor directly, products for the nexi generation of computer 
ess of the bus. Sa your program on ihe graphics. And many applications are already 

AT can be quickly ported to the Macintosh Il. appearing to assist you in your immediate 

Customers will not be tied to one platform needs. Contact us to learn more about our 

either, as files and programs will be compatible products or our third-party developer program 

across both hosts. STAGE is currently available and the support available to you. You'll soon 

for the AT Vista series, and will be available see how you can count on Truevision to 

soon for the NuVista as well. provide all your graphics solutions. 


E = - = ты 
ER —— 


e. s 


7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 800/858-ТНЦЕ 


INTERNATIONAL: Canada 416/490-9400 France 33-139-052-8253 39-2-242-4551 Switzerland 61-1-825-0048 
U.K. 44-1091 -0121 Weel Germany Other 817/229-6900 | 
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Design 2 
2000 North 15th St., Suite 103 
Arlington, VA 22201 
(703) 243-6622 
From $350 for the PC version. 


2200 Powell St., Suite 1100 
Emeryville, CA 94608 

(415) 654-4444 

$995 for LAN 10 users; $1990 for LAN 
30 users; $495 for stand-alone version; 
$100 for hub software for connecting 


allows up to 16 users; $295 for individ- 
ual user version. 
Inquiry 958. 


The product requires a LAN server 
with 640K bytes of RAM, Novell's Ad- 
vanced NetWare (version 2.0 or higher), 
ar à LAN operating system that fully 
supports DOS 3.1 or higher. 

The Coordinator differs from other 
groupware in two important ways—one 
technical, one philosophical. Techni- 
cally, the Coordinator's server is like a 
post office (a major metaphor in the sys- 
tem's design). When the recipient picks 
up a , it moves to the user's PC 
and is no in the server. Thus, 
group members have their own unique 
Coordinator files right in their PCs. The 
good news is ease of access; the Coordi- 
nator is the place where work is done. 
The bad news is that if you travel, you 
must take your computer with you every- 
where. And if you lose your files, you 
can't count on the server for a backup. 

Philosophically, the Coordinator is 
designed to change the way people work. 
Its based on the concept of records pro- 
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The Tools 


Higgins 

Workgroup communication. 
Conetic Systems, Inc. 

1470 Doolittle Dr. 

San Leandro, CA 94577 

(415) 430-8875 

$995 per server for up to 20 users; 
$995 additional for unlimited users. 
Inguiry 959. 


LIFE 

Forms centered. 

Motorola Computer Systems 

10700 North De Anza Blvd. 
Cupertino, CA 95014 

(408) 255-0900 

$1195 for LIfE-Forms and LIfE-Lines; 
$795 for LIfE-Plans; $2000 for ШЕ: 
Works for one to eight users. 


14000 Southwest 1 19 Ave. 

Miami, FL 33186 

(305) 238-0012 

51395 for LAN version; 5195 for single 
user. Free demonstration disk available. 


Inquiry 962. 


viding a context or history for cach con- 
versation. It includes a mechanism for 
people to make commitments to action 
and a calendar system designed to track 
those commitments. This theory led the 
original Coordinator to à structured dia- 
logue of "conversations for action" and 
"conversations for possibility, " which 
included such "canned" messages as "T 
decline your offer." (For more informa- 
боп, see the text box "Coordinating Con 
versations" on page 256D.) The Coordi- 
nator Version II provides clearer menus, 
revised language, and greatly reduced 
learning time. 

% Caucus. This system, from Metasys- 
tems Design Group (MDG), is the most 
versatile of a handful of computer con- 
ferencing products that run on small sys- 
tems. Computer conferencing allows 
communication across organizational 
and geographic boundaries on many sub- 
jects at any time of the day or night. Саш- 
cus, running on an 80386-based machine 


Perfect Timing 


(415) 453-3944 

$295 for starter kit: server and up to 
three workstations; $150 for additional 
three-work station node kits. 


Inquiry 966. 


SuperSync 

Team development. 

SwixTech USA 

2102 Business Center Dr. , Suite 130 
Irvine, CA 92715 

(714) 253-5715 


1555 North Technology Way 
Orem, UT 84057 

(801) 225-5000 

$495 for file server; $150 for each addi- 
Inquiry 963. 


with multiple serial ports, can handle up 
to 16 simultaneous users, which equates 
to a population of several hundred occa- 
sional callers. It's this capability and the 
ability to separate discussions by topic 
that set real conferencing systems apart 
from bulletin board systems, with which 
they are often confused. 

The system's minimum requirements 
are an IBM PC or 100 percent-compati- 
ble machine running MS-DOS 2.0 or 
higher, complete with a 20-megabyte 
hard disk drive. 

Not only does Caucus run on every- 
thing from a PC to a mainframe, but its 
built-in dictionaries give system adminis- 
trators a powerful tool with which to cus- 
tomize commands. User interfaces can 
easily be translated into foreign lan- 
guages or industry-specific jargon. 

The Defense and Space Systems Inte- 
gration Group at Boeing Computer Ser- 
vices in Seattle is one of more than 100 

continued 
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" SCREEN is a supersel of UNIX Why do C programmers buy? 
ы A ап “ E Li Sl n к. “ є CURSES; Pip large window В reduces coding, debugging, 
; р buffer with scroll, wrap, hori- leslirfg and programme main- 
i fans naa viride zonto! scroll eic.; has multiple tenance fime, Н prowides easy 
to both clients and programmers windows & sub-windows, direct portability and conversion to 
It is nof just another C compiler ” screen read/wrile and auto olher systems. it is the most com- 
' CGA/monochrome capabilities, plate, powerful and flexible sai of 
- < Optimized tor developing tools ever required for software 
рей mis neg Мей ; spreodshee) and word pro- development. 
гае 98 5 cessing programs. 
ot Масаншы ер ga SUPERIOR — the world’s first buy? h is the world's той ver- 
special o "#5. System " brecktheough in making C “The satile Dota Management system 
Requirements for the IBM Р5/2 longuage for developing busi- yet practical and easy to be 
and the IBM* family of personal ness application programs”. 11 is tought. UserSoft Development 
nf ао, 100% com- capable to manipulate the format Tool is the possible replacement! 
кем аль re 20 forinpuling or cutpuling values of COBOL, PL/1, FORTRAN, 
e" . : with just one statement which BASIC. it prepares student Io be 
ee Mosen could not be done by any of the highly productive and competi- 
f olher languages from BASIC, live in the industry. 
conventional C, COBOL, 
Commerciol C Development FORTRAN, SNOBOL lo 4GL. Can you afford to wait? Many 
Tools", consists of S/AM™ and It includes functions for strings with no computer experience 
SUPERIOR", regular price range monipulafion, conversion, busi- have alreody claimed to have 
from US$499.95 to USFS. nass calculation such os regres- acquired C programming skills 
Comdex '88 special ot sion, standard deviation, inmova- in just one week. Business С 
,55399.95. Commerciol ive complex matrix operations, Development Tools" could токе 
Development Tools are currently ond most built-in functions com- you more competitive increasing 
available for UNIX (Sun, VAX), palibla Io those of WANG ™ productivity monyfolds. 
and other systems. Versions for BASIC/2, IBM ™ PL/1 subset G 
Macintosh”, i«BM/VS" ond and THES3S™ BASIC. шылым ааа 4%%- неее ече beu nha н 
XENIX™ will be released есу Do This special offer када be posted ішізге 
in 1989, Our September and October = . December 31, |98. 
ads in BYTE give detailed com- ; 15... нини 
base тапоретеп! system thot ability, documentation, produci * [includes sie SUPERIOR and SCREEN — 
gives you unlimited growth ond and prea. > РСЛО/АТ y: - 
есте of usage. There are no = (include SIAM and SUPERIOR) 
limitations on any of the follow- Why do project managers bey? | Fo non-PC product please сай [800] 663-0322 
ing feotvres: key types (alpha- UserSoft's Tools minimize ; UNIX (reg. $479- $1977) ББЗ 
numeric, integer, foot & image), training costs, increase pro- : Senn repa, jaar Sun Г МАХ 
# of key parts, # of data fields, ductivity, reduce strats ond ` WANG! Daet $1499) и 179439995 
ита of any key and/or data, and developmantiima; and eliminate > OTHER (гер. 3709-51799) M USH. 95 
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IN DEPTH 
A GROUPWARE TOOLBOX 


sites using Caucus for on-line meetings. 
With the system's special macro com- 
mands, esch conference is linked to a 
database that provides users with back- 
ground technical information and other 
data appropriate to the topic. The same 
programming tool has been customized 
by Caucus's distributor, MDG, to keep 
track of prospects. If anyone in MDG's 
six-person office gets a lead, they begin a 
conference on the subject by invoking a 
macro-triggered program that interac- 
tively prompts for basic data on the pros- 
pect. Caucus's indexing feature enables 
MDG to generate lists of prospects for 
review and follow-up by the more than 20 
associates and affiliates located around 
the world. 

MDG holds electronic meetings for all 
prospects with existing clients who meet 
on-line to share common challenges of 
running a conferencing system and to let 
developers know where they think the 
program is lacking. These support 
groups are essential in computer confer- 
encing, because the technology usually 
meets resistance when first installed in 
organizations where familiar in-person 
exchanges are replaced by lines on a 
screen 


Using the dictionary capability, devel- 
oper Charles Roth is working on a Japa- 
nese version of Caucus. The development 
team—the members of which have never 
been able to meet in person—are working 


together on-line. 


New Introductions 

The пехі four products were introduced 
in the past year, have generally received 
good press, and have some loyal users. 


* Office Works. This product from Data 
Access is designed to automate what peo- 
ple do in offices every day. The soft- 
ware's phone message slip, for example, 
hooks like the standard paper form. The 
product promotes efficient message han- 
dling and calendar planning. 

Por example, Access Graphic Tech- 
nologies in Piscataway, New Jersey, uses 
Office Works for all phone messages 
routed throughout the company. Suppose 
a call comes into Joe McCaffrey, techni- 
cal service manager for AGT, when he 
isn't at his desk. The receptionist would 
take the message and assign it a priority. 
И the priority is high enough, it would 
beep its presence for McCaffrey when he 
gets back to his office. Once he returned 
the call automatically through the pro- 
gram using his modem, he would file the 
message on the system and add his new- 
found contact to à database. He could 
send the message to someone else in the 
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office if desired, since all 15 workers in 
the aes یا‎ organization, 
from the president to the receptionist, 
use Office Works. 

While Office Works can handle a lo 
of phone messages, it also provides a so- 
phisticated graphically presented calen- 
daring feature. The program's schedul- 
er, unlike some others, is very complete. 
If you want to set up a meeting, vou indi- 
cate the time and desired attendees, and 
Office Works takes you through the 
whole process, from showing conflicts to 
placing the mecting tentatively on the 

atiendees’ calendars and send- 
ing E-mail notification messages. If you 
don't get a confirmation, you know to 
follow up by other means. 

Office Works also includes a com- 
pleteiy searchable name, address, phone, 
end company-information database for 
clients, vendors, and business contacts. 
Unfortunately, the first release was not 
compatible with other DataFlex data- 
bases, Causing some users double work. 
The company plang to correct that and 
introduce a multi-site version soon. The 
product handles traditional E-mail, in- 
cluding forwarding and future-delivery 
options, and it includes automatic routing 
for fax and telex . Its document- 
control feature lets you find any indexed 
items by ownership, author, récipient, 
date, or user-provided keyword. 

The system requires an ІВМ PC, XT. 
AT, or ible with 640K bytes of 
RAM and 2.5 megabytes of disk storage. 
Support is provided for multiuser-com- 
patible operating systems, including No- 
vell Advanced NetWare 2.0 and higher, 
JCom 3+ version 1.1 and higher, IBM 
PC Network/LAN Program 1.12 and 
higher, IBM Token Ring/LAN Program 
1.12 and higher, and other NetBIOS- 
compatible networks. 

е WordPerfect Office. At Lugenbuhl, 
Burke, Wheaton, Peck, and Rankin, a 
New Orleans law firm, WordPerfect Of- 
fice is used by & dozen secretaries and 
several adventurous attorneys with per- 
sonal computers. The firm uses the prod- 
uct’s calendar in conjunction with the 
scheduler for controlling the docket and 


scheduling intments, , and 
resources, such as conference rooms and 
court runners. 


With WordPerfect Office, unlike 
some other programs, if the phone rings 
while you're in the middle of typing, you 
can pull up your calendar without leav- 
ing your word processing program. 
That’s because WordPerfect Office has a 
shell program that directs traffic among 
WordPerfect applications and even 
allows easy access to third-party data- 


bases and other software. This module 
also has a "clipboard" that makes it easy 
to move text from one place to another, 

The program includes a notebook that 
makes it easy to organize information 
into separate records (e.g., a telephone 
directory). Other features are a file man- 
ager that helps organize program and 
data files on both local and network di- 
rectories, four different calculators, 
macro and program editors, and, of 
course, E-mail. 

WordPerfect Office grew from user 
demands-—specifically, requests by Ше 
U.S. nt of Justice, which was 
interested in an enhanced version of 
WordPerfect Library for use with its 
Data General hardware. That, coupled 
with continued user requests for a multi- 
user version of WordPerfect Library, led 
to the current personal computer version. 
Future versions will have greater con- 
nectivity capabilities. 

This LAN application can run on most 
network systems that support DOS file- 
locking features. DOS 3.0 is required for 
the WordPerfect Office document-lock- 
ing feature. Each workstation requires 
384K bytes of RAM. 

e SuperSync. You could argue that Su- 
perSync, from SwixTech USA, isn't a 
pware product at all, but rather a 


comes in feeding back to the group the 
results of their electronic sociograms. 
Sociograms are pictures of how members 
view the group, and with SuperSync, de- 
veloper Топу Adams has automated the 

5 of discovering in advance how 
individuals are likely to function as a 
group. Adams spent many years as a 
manager in the U.S. and Switzerland and 
found group formation a major head- 
ache, so he this pro 

According to Stein Roaldset, who 

Scandinavian Management Devel- 
opment in Madison, Connecticut, Super- 
Sync is the most exciting product in the 
training and development field in many 
years. He uses it in his business, consult- 
ing and training in small-group forma- 
tion. As a test of the program’s accuracy 
and effectiveness, he and a colleague ex- 
perimented. The colleague took 4 days of 
traditional individual interviews before 
forming a group. Roaldset spent just 30 
minutes with the same population using 
SuperSync and came up with similar re- 
sults, but in more detail. 

The software requires an [BM PC, 
XT, AT, PS/2, or 100 percent-compsti- 
ble computer with 512K bytes of RAM 
and DOS 2.0 or higher. To use Super- 

conrinued 


AN ki ров шелше ыйа ЫЙ 
either an input or output so you сап 
build your own peripheral 
network with the Buffalo SL. 


FAST: can run your PC at 19,200 baud 
AFFORDABLE: $500 plus 
EXPANDABLE: from 0 - 4MB buffer 
FLEXIBLE: 6 serial, parallel ports 
POP-UP MENU: еуеп over graphics 
GUARANTEE: 45 day money back 


Ф/ЕРА ^ 
Tbe inexpensive peripberal sbaring solution 


(800) 345-2356 


Buffalo Products, 2505 Ith Street SE, Salem, OR 97302 (505) 585-34 
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ІМ БЕРТН 
А GROUPWARE TOOLBOX 


Sync, you list team members and select 
questions they will each answer. Then 
you сал create your own questions or изе 
those included in the program—for in- 

stance, “You will most probably obtain 
fees best advice from whom?" The pro- 
gram prints a questionnaire that group 
members answer with the name of an- 
other person ос persons. Then the data is 
entered back into the computer, and you 
can see a bar chart ing centers of in- 


fluence and the individual having the 


GET 


have one 
answer jt this problem. They avoid 
it until re out of college. But 
they could be getting solid work 
experience while they're still i in col- 
ада With your company's help. 
And ours. 

We're Co-op 
wide program that hel 
students get real нен рең 
while they're getting an education. 

But we can't do it without you. 


college 
r real pay, 


Education. А nation- 


most infiuence in each center. It's not 
that simple, of course. In fact, the pro- 
gram is mosily being used by consultants 
with considerable group-behavior ex- 


perience. 
e LIfE. These producis from Motorola 
Computer Systems вте short for Linked 
Information Environment. Four пкхішез 
are available: LIfE-Forms produces 
electronic forms that look like paper ones 
already in use. It facilitates paperwork, 
such as purchase orders, billing, employee 


HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
AND HOW DO YOU 
PERIENCE 
WITHOUTA JOB? 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
youcan participate in this valuable 
Кыл. , Write C Education, 

TU. WAT m 

only will you be giving stu- 
dents pp ale to eam money 
and pick up the most valuable kind 
of knowledge, youll be giving 
yourselves a chance to pick up the 
=) valuable kind of employee. 


Co-op Education. 


You earn a future when vou carn a берге. 


да А Робб eestor of This Рип ©1987 National Сактан ix Cooperatwe Eduralim 
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forms, and tax records. LIFE* Works pro- 
vides high-end data entry for back-office 
activities. LIf E-Plans offers high-speed, 
high-capacity workgroup spreadsheets. 

In addition, LIf E-Lines is a workgroup 
E-mail system. The products are de- 
signed to be easy for end users, and re- 
sults from one application can be used di- 
rectly by another application. 

Note, however, that al] these products 
require Motorola hardware and the Unix 
operating system. 


[n Development 
Soon to arrive is Perfect Timing from 
Imagine Software. Because it's a Macin- 
tosh desk accessory, it's only a mouse- 
pull away from any task you are involved 
in. The program provides the standard 
functionality—calendaring, to-do lists, 
scheduling, reminders— with the ease of 
Macintosh ics. Want to extend the 
meeting time? Just grab that section of 
the calendar and stretch it. Want to 
change a task from Wednesday to Thurs- 
day? Just highlight it and move it. 
Imagine Software's other offerings— 
Smart Alarms and Appointment Diary— 
have been popular products for the Mac. 
But Perfect Timing was created from 
scraich—taking two programmers 14 
months to develop. The software re- 
quires an Macintosh nerwork via 
Apple Talk over LocalTalk or equivalent 
cabling; it requires no additional sofl- 
ware. It is compatible with AppleShare, 
TOPS, and other networking packages. 


Groupware Is Real 
Macro trends in business portend well 


for the future of groupware. These trends 
say companies will be trying to do more 
work faster with fewer people, that the 
"time to decision" will be shorter, and 
that small groups rather than individuals 
or large committees will be the agents 
getting things done. 

But groupware has a long way to go. 
While it saves time to automate message- 
taking and meeting scheduling, this isn't 
the stuff of breakthroughs. Groupware 
wil] reach a level of heightened utility 
when it enables people to do work they 
were never able to do before. SuperSync 
hints at what this could look like—pro- 
grams that actually enhance the way a 
group works together, that improve 
group decision-making, and that in- 
crease group synergy. Those products 
have yet to appear. 8 


Susanna Opper is a New York Ciry-based 
consultant in workgroup communication 
and productivity. She can be reached on 
BIX c/o "editors." 


e call Poh AWK ош “tool 
| hox language” becas it is 
à general-purpose language that 
сап replace а host ol specialized 
tools or programs. You will still use 
your матыјалі language (C, Pascal, 
Assembler о: other modular 
language) to develop applications, 
but you will write your own 
specialized development tools and 
pogam with chis versitile, simple 
and powerful language. Like 
thousands of others, vou will «on 
find PolyAWK то be an indis- 
pensable рап of your MS-DOS 
toolbox. ff you don'r have enough 
05/2 development mwili, new its 
cuam nro wrine yout own. 


A True Implementation 
Under MS-DOS & OS/2 


and C, and now professional pro- 
gammes am discoverng AWK. 
AWK was originally developed for 
UNIX by Alfred Aho, Richard 
Weinherger & Brian Kemighan of 
Bell Labs. Now PolyAWK gives 
MS-DOS & OSI programmers а 
true implementation of this valuable 
“new” proemmmine tool PolyAWK fully confirma 
to the AWK wundard as defined by the original 
muthor m their book, The AWK Programming 


Галыг 


А Pattern Matching Language 


МАЗАК is а powerful pattem matching language f « 
2 writing short programs to handle common text 

and data conversa т tasks. А PolpAWK 
pogam consis (4 a sequence of pattems and actions 
that tell what te look for in the inpur dc and what 
во do when it’s (ound, PoIyANUK searches а ser of fles 
for lines matched Ьу any of the parems. When 2 


matching line s found, the жїк ii 
performed. A pattem can select lines by boolean 
combinations of segular expersaons and 


comparison 
operations on strings, numben, firki, variables, and 
дт ; Patterns may derence pioperues сі 
the coner input line ст ary other program vanables. 
Actions may perform arbitrary processing on selecned 
lines. The amon langage locks Ше C, but there are 
no declarations, and strings and numbers arc built 
іл data types, You can have multiple input files und 
output files, regular expresmons, user-defined func 
tions, and run other programs 


Saves You Time & Effort 


The most compelling reason to use PolyAWK ii 
that you can literally accomplish in a few lines of 
code what may take pages in C, Pascal о: 
Assembler. Programmer spend a lot of time 


этип code t perform simple, mechanical data 
manipulation — changing the format (4 data, 
checking tts validity, finding items with some 
property, adding up numbers and printing reports 
lt is cime consuming te heve to write а special- 

purpose program in a andani language like C or 
Pascal each time such a task comes up. With 
PolyAWK, you can handle such masks with very 
short programs, often only one or rwo lines long. 
The brevity of expression and convenience oi 
operations malor PolyAWK valuable for prototyping 
суеп programs. 


Very Concise Code 


Where program development time 15 more 

important than run tine, AWK is herd то best. 

Thee AWK characteristics ler vou write shart and 

concise programs: 

e The implicit кұл loop md the partern-action 
paradigm simplify and often entirely eliminate 
control flow. 


е Field splitting parses the most common forms of 
input, while numbers and strings and the 
coercions between them handle the most 
common data rypes. 

© Associative arr use oedirury strings 2: the in 
бекіп the eray өзі сг an easy way tn imple 
ment а single-key darah 
a Regular expressions аге а шо. notation for 
describing parerns of text 


High Quality Softwiür Since 1982 
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а Default mitulistion and the 
sence of declaration: shorten 


pogram 


Large Model & 
Math Support 


PolyAWK ii a lange model imple 
mentation and can use all ol 
available memory to run big pr» 
grams of read files greater than 
GAK. ПАМУК шыу includes erten 
šive support for marh functions 
ach аз tring, integen, floating 
pomt numbers ond manscendenral 
functions (sat, bog. ме.) for sce 
tific appliciricn: Conven ion 
between there types ін automati 
and always optimized for speed 
withour compromising accuracy 


PolyAWK Comes With 
The Book 


When you onder PolsAWK you 
receive а copy of The AWK 
Programming written by 
the author of the original UNIX 
baci AWK. The boot Бъ with 
à tutorial (Мас shows how casy 
AWK is to use, followed by a 
comprehensive manual Hecate 
PolyAWEK ii a complete smplementzarion of AWK 
м defined by the hx ks author: Wi и willu ые this 
book m the manual for PolsAWK. 


PolyShell Bonus For MS-DOS! 


PolyShell gives vou 96 of the mo useful UNIX 
commands and utilities under MS-DOS in lex 
than 20K. You can still we MS-DOS commands 
at any титс and exit or restart PolyShell withour 
whooting. MS-DOS progemmers — discover what 
vou have been maing UNIX programmets — 
switch to MS-DOS painlessly! PolyShell and 
PolyAWK are each $99 when oxdened — 
Save $50 Is ordering the PolyShell + PolyAWK 
combinarion package for $149 (MS-DOS only) 


30-Day Money Back Guarantee 


You can purchase PolyAWK and the book, The 
AWK Programming Language, for $99 (MS-DOS) 
or $199 (O82), or $249 toe both. Күш десек have 
the book, deduct $14. The combination package 
includes only onc book. Order PolgAW/K (MS-DOS 
& OS/2) plus PolyShell (MS-DOS) for $348 
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. . . With a 10 Day Trial Membership 


If you've thought about joining BIX 
before but weren't sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we're inviting 
vou to try BIX for 10 days. lf at any 
time during this 10 day trial period you 
don't feel BIX has made you a more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee, You pay only for time spent on the 
system." (See log-on instructions for 
bourly rates). 

Explore BIX in your home ur office. 
Put its power to work for you and un- 
leash your full microcomputer potential 


Try BIX for 10 full days and see what 
it can do for you. Explore more than 
160 conferences. Access vendor support. 
Speak to expert consultants, Research 
new products and systems, and down- 
load public domain software. 


Prepare yourself for success 
It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 
Today, you can put one of the most 
powerful instruments for career ad- 
vancement 10 work for you: BIX. 


ө Learn about new products before 
they hit the market. 

ө Get quality marketplace feedback on 
the products you're thinking of pur- 
chasing before you invest. 

€ Research problems and find the solu- 
tions that no one else has been able 
to render. 

€ Access some of the most advanced 
public domain software available in 
the industry. 

Ө Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen- 
dations. 

Join BIX and arm yourself with 
the latest in microcomputer- 
related information 

BIX's exclusive Microbyles newswire 

gives vou complete, daily, up-to-date 

computer industry information. You'll 
gain insight from BYTE editors and writ- 
ers who analyze new products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re- 
port late-breaking news from important 
seminars and conferences. 


Talk to colleagues worldwide 
You'll stay on top of your company's 


business with BIX's electronic mail 
service. 

"Talk" to your east coast, west coast 
— even European — contacts all in the 
same day. 

Or, simply communicate with other 
BEX users worldwide. Share information 
ard ideas privately, or in conference. 


Choose any option for 
online access with a one time 
$39 membership fee 
| @ Use MasterCard, VISA or American 
Express and begin your 10 day trial 
use of BEX right now. 
e The 10 day trial also applies if you 
open an individual pre-paid account 
on BIX. Trial commences once we 


open your account and notify you. 

е Other billing options including qual- 
ified corporate accounts are available. 
(Sorry. our 10 day trial is not available | 
for these accounts. ) Call or write BIX 
for details, 


Use credit cards for immediate 
access or call the BEX Helpline for infor: 
mation on any other payment option at, 
[-800-227-2983 (from US. and Canada) 
603-924-7681 (in New Hampshire 
and elsewhere). 

Act now! Our 10 day trial offer is 
subject to cancellation at any time. 


“То notify ВІХ thal you wish to discontinue service 3t aay time during Lhe trial period, сай the BEX Helpline, and your entire membership fce will be refunded. 
“BIX can be accessed via Temnet throughout the US. and Canada. For the Tymact number nearest you, call the BIX Helpline of Tymnet at 1-B00- 346-0149. 

tif your local Тулас number n a toll call poo will receive additional charges from your focal phone company at their prevailing rate 
t Continental L5. Tyiaet rates. Rates from other areas are avallable from BIX. 
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BIX is easy to join 


To log-an to BIX, simply: 
sci your computer's telecommunications 
program for full-duplex, 8-и characters, по 
parity, I stop hit OR 7-bit characters, even parity, 
| stop bit. Use 300 or 1200 baud 
Call your Tymnet number ** and respond as follows: 
Tymnet Prompt You Enter 
Garble or request for 
“terminal identifier” 
login: bix<CR> 
BEX logo name: bix.038 <CR> 


Callers outside the US. who have а communicat: 
ing computer or terminal and a packet switching 
account with their host country phone system 


can reach BEX by entering 310690157800. To 
commence registration, enter the code listed at 
the BIX logo name: prompt. 

After you register, you'll automatically be taken 
to the BIX Leam Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 


Access time will be billed at the following 
hourly rates. 


Off-Peak Тіте511/1г (59 BIX, $2 Tymnet j 
(7 PM -6 AM ireckdays all day гейде and bulidays) 


Peak Time  $20/hr. (512 BIX, $8 Tremnet) 
{б АМ — 7 PM treeldays) 


One Phoenix Mill Lane 
Peterborough, NH 03458 


FEATURE 


FACE TO FACE 
WITH 
OPEN LOOK 


Can a new graphical interface make Unix friendly 
after all these years? 


Tony Hoeber 


от years now, the Unix operating system has 
been like an athlete with potential—it has great 
talent but somehow has never lived up to expec- 
tations on the playing field. 

While Unix is one of the most capable and 

powerful operating systems available, it still has a very small 
installed base (about 350,000 licenses and some ] million 
users) compared to the MS-DOS operating system (more than 
10 million users) or even the Macintosh Finder (close to 2 mil- 
lion). Many industry observers would agree that the main prob- 
lem with Unix has been its lack of an accessible, easy-to-use 
interface. 

In April 1988, AT&T announced a new graphical user inter- 
face called Open Look, destined to be the user interface for 
Unix System V version 4.0, the converged version of the three 
most popular variants of Unix: System V, Berkeley (BSD) 4.2, 
and Xenix. Designed for AT&T by Sun Microsystems, and 
based on licensed from Xerox, Open Look was de- 
signed to be independent of the hardware and software оп 
which it runs; as such, it can be used with operating systems 
other than Unix. 


a ле Interface Story 
ati gern of graphical user interfaces can be traced to 
а products such as the Xerox Star, Smalltalk, and 
the Macintosh; to academic projects such as the Andrew system 
from Carnegie-Mellon; to research systems such as Diamond 
and Sapphire; and to many applications in areas like CAD and 
The roots of all these systems go back to work done at Xer- 
ох" Palo Alto Research Center (PARC) in the 1970s. Among 
the more influential of the Xerox systems are Smalltalk, the 
Star (and its successor ViewPoint), the Bravo Editor, and the 
Cedar development environment. These systems introduced 
many of the ideas that have come to be taken for granted as the 
basic elements of graphical user interfaces: windows, icons, 
menus, the desktop metaphor, and direct manipulation of ob- 
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jects on the screen by the user. The designers of the Star, іп 
m placed great emphasis on the consistency of the user 


Em Ше ‘early 1980s, the designers of the Apple Macintosh 
took those ideas and combined them in a design tuned for a spe- 
cific machine, market, and price point. The Macintosh had a 

single-process operating system and a small screen. This led to 
a user interface based on a single top-of-the-screen menu ber 
used by whatever program was currently active. The designers 
envisioned an interface that was simple and accessible to non- 
technical people. This emphasis on simplicity also led to the 
choice of a single-button mouse. 

The Open Look user interface for Unix builds on and en- 
hances both of these traditions—the consistency of the Star = 
the simplicity of the Macintosh. Beyond specific features, how 
ever, the major significance of Open Look is that it is not tied to 
а particular computer or operating system. 


The “Open” in Open Look 

The Xerox Star was a tightly integrated, closed system. The 
hardware, operating system, windowing system, user interface, 
and applications were all built by the same company, so consis- 
tency was ensured. 

Similarly, the Macintosh was a closed system, though Apple 
broke the applications out of the bundle. As independent soft- 
ware developers began to supply applications for the Macin- 
Losb, consistency across applications emerged as a crucial 
issue. Apple addressed this issue by publishing user-interface 
guidelines and creating a culture that encouraged application 
developers to follow the conventions. 

With the advent of open systems like the Mac II, hardware as 
well as software is now available from companies other than 
Apple. Meanwhile, a variety of graphics-oriented system soft- 
ware (e.g., Windows and the Presentation Manager) is now 
available for 8086/80286/80386 machines. 

In graphics-based systems, the trend from tightly integrated, 
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single-vendor systems toward loosely integrated, multivendor 
systems has important consequences for user interfaces. The 
designers of the Star took the position that the hardware should 
be designed specifically to fit the software. The designers of 
the Macintosh also designed their look and feel with reference 
to a particular operating system, display, and mouse. 

Open Look takes this evolution to the next step. It was de- 
signed from the start to accommodate different keyboards, 
mice, and screen resolutions. The interface is not tied to a par- 
ticular piece of hardware, operating system, or windowing Sys- 
tem, so it is possible for applications to have a consistent look 
and feel, regardless of what hardware or operating system they 
happen to be running on. 


First Look at Open Look 

In Open Look, the display screen is called the workspace. The 
workspace contains windows and icons representing applica- 
tion programs. An application typically consists of one main 
window (in which the application's data is displayed) and sev- 
eral pop-up windows that you use to manipulate the data. 

Figure 1 shows a typical Open Look screen with sample ap- 
plications called Draw and Write. Notice the L-shaped corners 
on the applications’ windows, suggesting picture mounts from a 
photo album. By clicking and dragging these mounts, you can 
resize a window from апу corner. 

At the top of each application window is the header, which 
contains the name of the application and a window mark that 
closes the application when you click it. 

Below the header is the application's control area, which 
provides access to the application's main functions, such as 
opening and closing files. The control area typically consists of 
a single row o£ buttons. You "push" these buttons by moving 
the mouse pointer over it and clicking the Select mouse button. 
(For an explanation of Open Look's approach 10 mice, see the 
text box "Open Season for Mice.") 

Ав you can see in figure 1, there are two styles of buttons: 


Those with a single, heavy shadow are simple buttons, repre- 
senting a single command. Those with a double shadow are 5ш- 
ton stacks, representing several related commands. 

To perform the default action on a button stack, you click the 
Select mouse button. Pressing the Menu mouse button calls up 
the menu associated with the stack. The Edit button's menu in 
figure ] has been opened up in this way. Notice that the menu 
itself contains buttons and button stacks. By using the two types 
of buttons in combination, an application can support far more 
commands than it could display on the control panel. 

Below the control area is the pane, in which the application 
displays its data. The form that data takes is up to the applica- 
tion; usually it is text, a drawing, ога 

To the right of the pane is a scroll bar that lets you move the 
contents of a document within the pane. As you can see in fig- 
ure 1, the Open Look scroll bar resembles an elevator riding on 
a cable that is anchored at either end. Clicking on the top arrow 
moves you one line toward the top of the document; clicking on 
the bottom arrow moves you one line toward the bottom. Be- 
cause the arrow buttons are located next to each other on the 
elevator instead of at either end of the scroll bar, you need only 
move the mouse a short distance to reverse directions. 

To jump directly to the beginning or end of the file, click on 
Ше top or bottom cable anchors, respectively. Finally, you can 
move to алу рагі of the document by pressing in the middle of 
the elevator and dragging. 


Property Windows 

Open Look's debt to the Xerox Star is evident in its use of prop- 
erty windows that let you view and modify the properties of any 
object you can see on the screen. 

To change an object's properties, you first select the object 
of interest. Then choose Properties from the appropriate memi 
(which will change depending on the application and the object 
you select). This will bring up a window with controls that you 
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Open Season for Mice 


pen Look was designed to work 
with a one-, two-, or three-button 
mouse. The interface provides for three 


mouse functions called Select, Adjust, 
and Menu. Select lets you select and 
drag objects and manipulate controls 
such as buttons. Adjust lets you adjust a 
selection (such as selecting more text). 
Menu lets you display and choose 


among pop-up merus. 

On a one-button mouse, the unmodi- 
fied button is Select, with modifier keys 
(such as Alt or Option) required for the 
Adjust and Menu functions. On a two- 
button mouse, you use the left button for 
Select, the right button for Menu, and 
the Select button plus the keyboard 
Shift key for Adjust. On a three-button 


mouse, the default assignments of the 
buttons are, from left to right, Select, 
Adjust, and Menu. Again, these ere the 
default assignments; regardless of ibe 
type of mouse, you can change them if 
you want. For example, on a Two-button 
mouse, you could assign Adjust to the 
unmodified right mouse button and re- 
quire a modifier key for Menu. 


can use to modify the properties of the object. All property 
windows work in exactly the same way, rega of which ob- 
ject you are changing. For example, you could select a word ina 
word processing program and change its font, select the main 
window of an application and change the application's back- 
ground color, or select the screen background and change a 
global property such as the volume of the system bell. Figure 2 
shows a typical property window for a word processing 
ication 


The first two lines in the property window of figure 2 are 
examples of settings that let you choose among predefined 
choices. When you select a setting, its border becomes outlined 
in bold. Settings whose borders touch are exclusive—only one 
choice may be on at a given time. Settings whose borders do not 
touch are nonexclusive—you can toggle each choice on and off 
independently of the others. Below the settings is a text-entry 
field, and below that is a sliding control that lets you choose 
RATE 

ty windows have a special control, known as the 
Pen at the right of the window header. When the ріп is on 
its side, as in figure 2, the window will disappear when you 
click the OK button. If you click on a pushpin, it pops into the 
hole next to it. The window will remain unti] you dismiss it by 
clicking on the window mark in the header. Using the pushpin 
lets you perform multiple operations (such as changing font 
characteristics of various words throughout a document) with- 
out having the window disappear after each action. 

An application may also have pushpins on menus, thus al- 
lowing the menu to be pinned up for repeated use. Figure 1 
shows examples af both pinned and unpinned menus. 


Figure 2: À typical Open 
Look property window 
for a word processing 
application. Settings whose 
boxes are closed together 
are exclusive—you can only 
choose one at a time. With 
settings whose baxes are 
separated, you can choose 
аз талу ах YOU want. 


Catalog Name: 


Color: 
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Text Properties 


Font: 


Style: 


Additional Pop-ups 

А special type of pop-up window is the notice, which asks you 
to confirm operations that would result in the loss of data. No- 
tices appear to project from the button that prompted their ap- 
pearance, as shown in figure 3. This "projection" acis as a vi- 
sual prompt. 

Open Look provides help through a standard help window 
(see figure 4) that appears when you point at an object on the 
screen and press the Help key on your keyboard (which will 
vary from system to system). 

Next to the help message is the help lens, a magnifying glass 
that contains a snapshot of the object for which you have re- 
quested help. As you move the mouse pointer from object to 
object and press the Help key, both the image in the lens and the 
help text are updated. 


Design Goals 

The main goals of the Open Look design were to provide the 
following: good visual design; balance among simplicity, con- 
sistency, and efficiency; device independence; and interopera- 
bility with other widely used interfaces. 

One of the most challenging aspects of visual design is the 
use of color. The problem is to use color so it emphasizes useful 
distinctions and adds interest io the visual scene without pro- 
ducing a neon "Las Vegas" effect. 

Some user interfaces show each visual element—buttons, 
scroll bars, window headers, and so on—in a different color, 
resulting in а random clutter of bright colors. In contrast, Open 
Look allows you to choose the colors for three areas of the user 
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interface: the background of the screen, the bac of each 
window, and the currently selected object. This use of color 
serves several purposes. The backgrounds of the windows are 
colored with neutral tones so that they will not overwhelm 
whatever information the application is displaying. Also, since 
a single background color is used for all the windows of a piven 
application, you can tell at a glance which pop-up window goes 
with which application. 

Against this neutral background, the eye is naturally drawn 
to the brightly colored selection (e.g., the block of yellow text 
in figure 1), which is the focus of the user's attention. 

Open Look provides several palettes from which you can 
choose the colors of the screen background, window back- 
grounds, and the current selection. The colors in each palette 
have been chosen by the graphic designer so that they go well 
together. This approach accommodates individual tastes while 
ensuring that the overall effect will be pleasing and the text will 
still be readable. 

Simplicity, consistency, and efficiency are the basic princi- 
ples that guided the Open Look design. When you're doing а 
new task, you want the interface to be simple. If the interface is 
similar to that of a task with which you are already familiar, 
learning will be easier. And when you are doing a task over and 
over, you want the interface to be as efficient as possible, 


Figure 3: Open Look 's 
three-dimensional notice 
windows alert you to 
actions that could result in 
loss of data. 


Figure 4: The Open Look 
help window, called 

by pointing to an object 

on the screen and pressing 
a Heip key, contains a help 
message and a help lens, 
with a snapshot of the 


It is hard to overemphasize the importance of consistency. 
у lets you learn many applications and switch easily 


among them 

Several aspects of the Open Look design reflect this empha- 
sis on consistency. Throughout the system and across applica- 
tions, a given mouse button is used for only one function. We 
aimed for visual consistency in the design of controls: Buttons 
ami settings look the same, er they appear in 
а pop-up menu or in a window. The help window is another 
example of consi : You can point to алу object on the 
screen and get help, regardless of whether it is a standard ele- 
ment of the system (such as the pushpin) or an application-spe- 
cific object such as a particular button. 

Open Look has taken many other well-established conven- 
tions of graphical user interfaces and applied them in a more 
consistent way. For example, in Open Look, we extended the 
familiar selection paradigm to include the screen background, 
so you can select multiple windows and move or close them in a 
single operation. Another example: While earlier interfaces let 
vou manipulate graphics objects directly, Open Look lets you 
select and drag arbitrary pieces of text as well (see figure 5). 

Efficiency is easier to measure than simplicity or consis- 
lency. The fewer moves needed to perform à task, the more ef- 
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esign is 
never done in a vacuum. The user 
will always approach a new interface 
with a background of experience 
with existing interfaces. 
Every change comes at the price 
of a learning effort for the user. 


Write 


А man's reach should exceed his 
grasp, or what's a Heaven? 


Write 


A man’s reach should exceed his 


grasp, or [iJj what's a Heaven? 


А man's reach should exceed his 
grasp, or what's a Heaven ІР? 


Figure 5: While earlier graphical interfaces pioneered the 
direct manipulation of graphics objects, Open Look extends 
Ihis, allowing you to select and drag arbitrary pieces 

of text as well. 
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ficient the interface. This means minimizing keystrokes, 
mouse travel, and the need to switch back and forth between the 
keyboard and the mouse. 

inimizing mouse travel becomes more important as more 
systems use large screens. One way to reduce mouse motion is 
by using pop-up menus. Іп Open Look, each region of the 
screen—the workspace, the window background, scroll bars, 
and each application pane—has its own pop-up menu with rele- 
vant buttons. Instead of having to move all the way to the con- 
trol area, you simply press the Menu mouse button, which ef- 
fectively brings а control area to wherever the pointer happens 

be 


to be. 

Another way that Open Look minimizes mouse travel is by 
jumping the mouse pointer to a default button when a pop-up 
window (such as à notice) appears. If you click on the default 
button in the window, the pointer jumps back to its original 
position—saving two mouse motions. 

А more subtle aspect of efficiency is allowing users to take 
advantage of the multitasking capability of an operating system 
like Unix. Take the problem of how to indicate that a window is 
busy and will not respond to input. Most systems change the 
mouse pointer into an hourglass or timer. In a single-tasking 
system such as the Macintosh, this is appropriate, since you 
can't do anything else until the active window is finished. In 
multitasking systems, however, the hourglass is only visible 
when the pointer is over the window that is busy. This approach 
requires you to keep the pointer in the busy window so you can 
see when it becomes responsive again. In contrast, when an 
Open Look window is busy, the window header (or icon, if the 
window is closed) turns gray. Thus, you can move the pointer 
ош of the window and work on something else, and stil] tell at a 
glance when the window is again responsive. 


Device Independence 

Open Look was designed specifically to be used across a wide 
range of hardware. This requirement means that the visuals 
must work well on displays of various resolutions and sizes and 
on both monochrome and color. It also means that al] the de- 
tails of the look—each graphical element and the amount of 
white space between elements—must be specified in device-in- 
dependent terms rather than as bit maps. 


Continued 


Open Look user-interface toolkit 


Figure 6: Toolkits for the Open Look user interface will 

allow software developers to develop applications for a variety 
of windowing systems running on widely disparate hardware 
and operating systems. The first toolkits available will be 

for Unix systems. 
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Hardware differences on the input side are also significant, 
The number of modifier keys (e.g., Alt, Option, and Control) 
varies on different keyboards, as does the number of buttons on 
different mice. As far as possible, Open Look insulates you 
from such variations by allowing a great deal of flexibility in 
mapping mouse buttons and modifier keys to functions. 


Changing Horses 

Design is never done in a vacuum. The user of a new interface 
will always approach it with a background of experience with 
existing interfaces. This means that every change comes at the 
price of increased learning effort on the part of the user. 

The Open Look design team envisioned а typical user who 
wants to switch easily between Open Look, the Mac Finder, 
and the Presentation Manager. We therefore ruled out design 
possibilities that would make this switch too difficult. 

Take the example of scroll bars. There are endless variations 
on the scroll bar concept, and many other possible ways to 
scroll that don't even involve scroll bars. After considering 
many of these possibilities, we became convinced that Open 
Look's scrolling mechanism had to be similar enough to what 
people were used to so they could use it successfully right sway. 
The design task, then, was to refine the familiar scroll bars, 
making them more visually attractive and more efficient. 


Ап Open Look at the Future 

The Open Look Functional Specification—a thick book ad- 
dressed to the developers of user-interface toolkits and describ- 
ing the lock and feel in great detail-—was distributed to over 


1000 firms for review in July 1988 and will be published chis 
month. (A toolkit is a set of system-specific libraries contain- 
ing the standard building blocks—such as windows, menus, 
and scroll bars—that an application r uses in creating 
an application. Figure 6 shows where a toolkit fits into the over- 
all software architecture.) 

The Open Look Application Style Guide, a somewhat thin- 
ner book addressed to application developers, gives guideiines 
for how to use the various building blocks that Open Look pro- 
vides. The Style Guide will be published in early 1989. 

Since the Functional Specification does not specify a partic- 
ular hardware or software platform, it leaves room for different 
toolkits to implement the Open Look user interface оп different 
systems. The first two Open Look toolkits—available in the 
first quarter of 1989— will be XT+ from AT&T and View? 
trom Sun, both based on MIT's X-Windows, a windowing sys- 
tem for Unix, 

Sun is also developing an Open Look toolkit called NDE (for 
NeWS Development Environment) based on the NeWS window 
system. NeWS is a portable, PostScript-based window system 
that is commercially available for many platforms, including 
Unix, 08/2, and the Macintosh. Thus, when NDE becomes 
available in the second quarter of 1989, Open Look wil] be able 
1a provide a common look and feel across a wide variety of 


computers and operating systems. ш 


Tony Hoeber із the leader of the Open Look design team for Sun 
Microsystems (Mountain View, California). He can be reached 
on BIX c/o "editors. " 


The American Foundation for the Blind's (AFB) National Technology Center maintains an 
information system to provide data on consumer products ranging from canes braille watches 
and games fo sophisticated computers, training centers, demonstration faciles and evalua- 


tions of devices. 


The system also includes AFB's Job Index/User Network which features information from over 
МОО blind and visually impaired people who use adaptive equipment in a variety of jobs. 
These individuals are willing to share their experiences and provide valuable advice to assist 
you іп your educational and employment pursuits. 


For information in print, karge print or braile contact. 


Natlonal Technology Center 
American Foundation for the Blind 
15 West lóth Street 
New York, NY ТООП 
(212) 620-2080 
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9 sure steps 


ps To a fast start 
as a high- 


paid 


computer service technician 


Mages zm 


ment, à new career, or even а com 


puler service business of your омт. 1989 =: 


Bul to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence Lo service any 
brand of computer. You need NRI training, 


Computer service technician. 


ho Go beyond 
"book learning" 
to gel true hands- 
on experience 


NRI knows you learn beller by 
doing. So NRI training works 
overtime to give you that 
invaluable practi 


a II 
ine, remove, (езі, repair, 


ems Thel Ізде 
en ne, replace, 
You discover yourself the feel of the real thing. the confidence gained 


only with experience. 


3. t seem 
a pow com- 
puter system 


and demonstrations al each dage of чүч you actually see {ог 
yourself how every section of your computer works. 


You assemble and test your computer's "intelligent" keyboard, 
install the power supply and 514” floppy disk drive, then interface lhe 
high-resolution monitor. But that's not all. 

You go on to install a powerful 20 megabyte hard disk 
drive—today's most-wanted computer peripheral—included іп your 
training to dramatically increase te dala storage capacity of your 

Circle 177 оп Reader Service Card 


compuler while giving you lightning«quick data access 
By getting inside this powerful computer. you 
gel the confidence-building, real-workd experience 
you need to work with, troubleshoot, and service 
Ioday's most widely used computer systems. 


4. Make sure you've always got 
someone to furn fo for help 


Throughout your NRJ 
training, you've go the 


you 
ane, giving you as much tme and personal attention as you peed 


5 а Step into a bright new future in 
computer service— start by — for 
your FREE catalog today! 


Discover for yoursell how easy NRI makes it to suc- 

скайп computer service, Send ay for NRT be, 
cal ng every 

aspect of NRIs one-of-a-kind computer training, 

ES well as training in robotics. TV/video/audio д 

Servicing, electronic music technology, security. 2 
electronics a and other growing hightech і 


E i coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 3939 Wisconsin Avenue, Washington, DC 20016. 
АМ as п reglabermd trademark of international fagdnese Machines Corp 


| Aze Rt. RET 
| McGraw-Hill Continuing Education Center | check ford | 
3939 Wisconsin Avenue Washington, DC 20016 
М CHECK ONE CATALOG ONLY Security Electronics | 
[] Computers and Microprocessors Electronic Music Technology | 
Г] Robotics Digital Electronics Servicing | 
Û Tv Videa Audio Servicing — Data Communications 
| LJ Communications Electronics Basic Electronics | 
| Name | 
| Address | 
[oy State p o 
Accredited by (he Чабкиші Hore Staty Council ЕШПІМІРЕ 


DECEMBER 1988 * BY TE 297 


A Сы) СОН A Rn ы ОЕ V pap ag ОРЫ ҚАЛЫН БАҒАЛА БЕКЕРГЕ КГП РГН ELIT = et Tm — " 
Gad p ute ае БӘБИ Ж ес E SORIA V PUN ute ur DIL GeO DE D Mu tK Mp t 
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THIS AD WAS TYPESET ON A LOW COST LASER PRINTER USING 


FREEDOM 
OF 
PRESS™ 


B ССоввсникеееся үг | 


Dyna Computer Gives You FREEDOM OF PRESS™ 
Set | Үош Printer's PostScript® Potential Free. 
Without going on a spending spree. 


Now you can do PostScript? on most 24 wire dot matrix, laser printer and ink jet printers and avoid the out- 
landish prices of posiscript priniars. 


YOU CAN DO ALL OF THIS FOR ONLY $495 


Freedom of Press works with any desktop publish- Dyna Computer is proud to be distributing high quality 
ing software that generates its output in the Posi- Software created by 8 proven company. Freedom of 
епи language. That includes such popular Press ig made by custom applications inc. (CAI) the 
programs as PageMaker and ‘Ventura as well same company ihat supplies many leading printer 
as virtually all other text-and-graphic software manufacturers with their PostScript language inler- 
now available. preters. CAIs experience in such demanding areas as 

phototypesetting translates into proven, professional 
You'll find Freedom of Frees just ан versatile whan It software for you. in addition Dyna Computer brings 


eomes to typefeces: there are 33 high quality cutliner , қ 
squivalemt to those found am on the LaserWriter ҒІнғі. you seven years of computer manufacturing inovalians 


ra Mur TE as сап Ља scaled to any type ДП distribution experience to your automation needs. 
сіне cod rotates tg pa eie Рета of rese шегі Our new ОМ 386 cache lower computer systems and 
printers «s well as the ink jet printers. Шот thats ver- AT upgrade board offers you the "оле step ahead “ pèr- 
EEE formance you would expect from one of the first com- 
A чайы ьи ате нін Se эни patible manufacturers in the United States. Whether às 
ыма бы Ммм quality Бан кайер erk, ви ped slap йты. Ғ/ФӘСОт of Press™ or the Fastest 386 systems on the 

Жай eo mame whe усы primis, үш сә te е) marke’, Dyna Computer is the right place to go. One 
ny other thing . Dyna's prices are right and зо is our ser- 
м Low Ces. А ын Ранбегіе-ейу hem решаг cos FUB POR м шый ш ЈСО vice. if you can’ afford to buy а 386, there із г good 
ылы 00 тетә аа амнын ымы ы chance we cart arrange a lease for you. GIVE US A CALL 
FOR YOUR LOCAL DEALER TO RECEIVE FURTHER INFORMATION AND LETS TALK ABOUT IT. 


FREEDOM OF THE PRESS™ BROUGHT TO YOU BY DYNA COMPUTER, A COMPATIBLE MANUFACTURER 
THATS ONE STEP AHEAD. CALL ABOUT FREEDOM OF PRESS™ ОН OUR NEW 30MHZ CACHE 386. IT GETS 
AN SI RATING О F 36.3 AND ITS GREAT FOR DESK TOP PUBLISHING APPLICATIONS. PHONE 408-943-0100. 


3081 NORTH FIRST ST, SAN JOSE, CA 95134 (408) 943-0100 FAX (408) 943-0642 
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FEATURE 


LIES, 


DAMNED LIES. 


can lead to some real problems 
tica] woe illustrates. 


The Case of the 
Conflicting Counts 

A large professional organiza- 
lion once pn its mem- 
bers on a varicty of topics. 
One of the questions on the 
poll was “Did you vote in the 


sters noted a large discrepan- 
cy—the percentage of 
respondents who said they 


society members who actu- 
ally had voted. After careful 
examination of the data, the 
survey team advanced an 
awkward explanation for the 
difference. 

Most opinion polls attempt 
{о reach as many members of 


the group being surveyed as 


ILLUSTRATION: JOHN 5. DYKES © 1968 


ark Twain, in his autobiography, credits Benja- 
min Disraeli with identifying the three kinds of 
lies as "lies, damned lies, and statistics." 
. While statisticians are professionally obligated 
to take urnbrage at this remark, it does neatly 
sumas the level of puis thet n « lol of ainar] data- 
analysis procedures, statistical or otherwise. Careless applica- 
tion of these procedures to great piles of incomprehensible data 
. What appears оп 
as output is not necessarily truth, as the following Mm of statis- 


Lend credibility to your computations 
by using these five simple validity tests 


Ronald Pearson 


may ox have been. 


your display 


AND SPREADSHEETS 


possible so the conclusions will accurately reflect the group's 
opinion. In this case, the analyzing statistician claimed that the 
number of surveys returned was large enough to yield statisti- 
cally significant results. One pertinent issue, however, was 
whether or not this collection of members was representative. Tt 


One variable that may have influenced the results was that 
ballots had been mailed to all society members with stamped, 
self-addressed envelopes included. In contrast, the survey 
— e — Am society 


newspaper that is mailed to 
all members. 

Those who took the trouble 
to fill out the questionnaire 
were probably more involved 
in society activities (and, 
therefore, more likely to have 
voted in the election) than 
those who did not fill И out. 
This kind of analytical faux 
pas is more common than 
most would like to admit. 

There is a way you can steer 
clear of these kinds of prob- 
lems and see to it thal when 
awkward explanations are 
called for, else is 
making them (" Well, sir, ac- 
cording to my financial fore- 
casts, we were expecting а 
profit of $6 trillion from the 
new electric shoelaces we imt- 
troduced this quarter, bul 
there seems to be a bug in the 
program or something... ."). 
You can apply five simpie va- 

coarinued 
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lidity tests to your data immediately after you evaluate your in- 
formation. These tests are based on the fact that most data-anal- 
ysis procedures take a large set of relatively uninformative 
numbers (the raw data) and boil them down to a small set of 
much more useful numbers (final resuits). 


The Five Validity Tests 

e Are the results impossible or unreasonable ? Sometimes, raw 
data is so corrupted with measurement errors or missing data 
points that your data-analysis package generates suspiciously 
unreasonable numbers. Similarly, if you use a computational 
method outside its range of validity (e.g., curve fitting with 
only one data point), bizarre numbers can result. Generally, 
however, these results do not warn you that there is a problem 
(e.g., "Caution: The following results are numerical drivel and 
have no basis in fact. Ignore them."). 

If the analysis is complicated enough, faulty results will not 
necessarily be “intuitively obvious even to the most casual ob- 
server." By Murphy's Law, however, they will come to light at 
the worst possible time. Then you may find yourseif explaining 


ometimes, 
raw data is so corrupted 
with errors that your data-analysis 
package generates suspiciously 
unreasonable numbers. 


to the founder and CEO of your firm why the percentage of total 

sales broken down by market segments totals 312 percent, or 

why the total number of widgets sold in the previous month is 

less than zero. Mistakes of this sort are easy enough to make by 

hand, but they are much more memorable after they have been 

turned into multicolor ion charts by your integrated 
word processor/slide-maker package. 


* [f possible, estimate your results by some other method—then 
Check to see if both answers are in e agreement. Often, 
you can estimate some or all of the results you are calculating 
by another, possibly cruder, method. Typically, these second- 

ary estimates are only approximate, but frequently they can 
provide at least order-of-magnitude figures as checks on your 
primary results. If the primary estimates are wildly different 
from these secondary estimates, a careful reexamination of 
both results is probably in order. While such disagreements do 
not necessarily mean that your tions are in error, they 
do suggest that you should seek a reason for the discrepancy 
before you stake your career on either estimate. 


* Do small changes in your raw data values cause enormous 
changes in your results ? Extreme sensitivity to small changes in 
the starting data may indicate difficulties with either the prob- 
lem itself or the method you are using to solve it. 
While both of these difficulties can result in hypersensitivity, 
their implications are quite different. 

A problem is said to be ill-conditioned if small changes in 
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the starting data cause large (albeit accurate) changes in the 
results. 

However, a numerically unstable computational method 
could also cause this sensitivity to small changes. The differ- 
ence is thal here, the results are probably wrong. Change to a 
more stable method. 


* Do large changes in the raw data cause little or no change in 
the results? If you see no change in the results when you change 
your raw data, you probably have trouble. As in the case of 
overty sensitive computations, it could be that the problem you 
are trying to solve really is highly insensitive to changes to the 
raw data; but in most problems, that's not the case. Thus, as in 
the case of extreme sensitivity to small changes, extreme іпзеп- 
sitivity to large changes should be investigated. 

It is more likely that such insensitivity means that some inter- 
mediate result has underflowed от overflowed, or has been er- 
roneously multiplied by 0 or subtracted from itself. Such prob- 
lems could arise either from bugs in the computational software 
or from using a particular computational method outside its 
range of validity. In any event, the end result is that, no matter 
what raw data you feed it, you are getting the same (wrong) 
answer every time you do the calculation. Be especially suspi- 
cious if your computations consistently yickl the same magic 
number, like O, т, or a power of 2. 


* Examine the raw daia graphically and numerically—do any 
of the dara points look suspicious? An annoying feature of real 
data is that it sometimes contains outiiers—bogus data points. 
in manually entered data, this problem can arise from transpo- 
sition errors or other simple human mistakes in recording the 
information. In computer-collected data, the problem can still 
arise if the input range of the sensors collecting the data 15 mo- 
mentarily exceeded. 

The point is that any collection of data from the real world— 
no matter how it was acquired—can contain one or more bad 
observations. Typically, these bad observations represent large 
(rather than small) deviations from what the real data should 
be. Since some common computational techniques (i.e. , least- 
squares curve fitting) are fairly sensitive to the presence of out- 
liers, it is important to check for the presence of outliers in the 
raw data. This analysis can often be done graphically: When 
almost all the data points conform to some pattern (especially a 
pattern you are expecting), the few that stick out like a small 
ensemble of sore thumbs may well be outliers. 

Тһе best procedure for confirming that а suspicious data 
point is indeed an outlier is to go back to the source of the data 
and double-check to see if there was some error in data collec- 
tion. If this 15 not possible, or if the results of the check are 
inconclusive, it would probably be best to recompute the results 
either with a more reasonable estimate of the suspicious data 
point or without it altogether. 

You should be careful here, however. Don't discard a signifi- 
cant portion of your data as outliers. Ideally, an outlier should 
be a single, isolated observation in the middle of 20 or more 
good observations. If the data point really is valid, removing it 
and redoing the calculations shouldn't change the results much; 
large changes suggest that the point in question is an outlier. 
However, if one point, even a good one, is removed from a set 
of only three or four, large changes are apt to occur. 


AH Case Study 

Let's use these validity tests in an example. Suppose your boss 
asks you to find a reasonable approach to forecasting your com- 
pany's monthly widget inventory in dollars. Your general im- 
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Average: 


Change month 3- 


0 
222 43200) 43976.4802| 776.480186 
704.52214 
ағеке акан "ака 
_34078.3333| 34078.3333| -6.063E-13| 
Test4 ПАКО, ЕНА 
І 


| уз, 2940| change) | -6.063E-13| 4058.95882 


Example 1 | [Inventor Forecasting [Absolute 
| Month [inventor Trend Error | 


Сз. aa 

| Jl 23700) 18524.1026| -5175.8974| 5175.89744 
| | 25400| 21352.1445| -4047.8555| 4047.85548 

| 2940| 24180.1865| 21240.1865| 21240.1865 
| 31300! 27008.2284| -4291.7716| 4291.77156 
| 3810 


Error 


3 2607.6456: 
3 1479.6037 
551.56177 
776.48018 


704.52214 


с 


-— | 
: 


1632.564 


4058.9588 
Test 2: 


nreasonable | New method 


480.0699 
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Figure 1; fn this hypothetical Excel spreadsheet example, columns A and B show the dollar inventory amounts for the 


preceding 12 months. 


pression is that this inventory has been steadily growing, 30 it 
could probably be predicted fairly reasonably by extrapolating 
from the last few months’ numbers. 

To test this hypothesis, you set up the Excel spreadsheet 
shown in figure 1 and enter the dollar inventory amounts for the 
12 months of last year (columns A and B). With Excel, you can 
fit a straight line to this data using the built-in Trend function. 
The results of this fit are listed in column C. А colleague has 
suggested that you evaluate the quality of this fit by computing 
the prediction errors (i.e., the value predicted by the Trend 
function minus the true value from column B) and averaging 
therm to get an average prediction error. Column D contains 
these fo ing errors, and the average value of all the col- 
umns is listed at the bottom of each column. 

Applying validity test 1, "Are the results unreasonable?", 
it's clear that something is wrong. Specifically, the dollar 
amounts in the actual and predicted inventory columns (B and 
C) are in the tens of thousands of dollars, while the average 
forecasting error at the bottom of column D is —6.063E— 13, 
or zero for all practical purposes. 

Because the average prediction error is zero, it looks as if the 
results indicate the Trend function has predicted the inventory 
values perfectly. The difficulty is that the Trend function gen- 
erates à least-squares linear fit that exactly splits the differ- 
ence, trading off positive prediction errors on some points for 
negative prediction errors on others. Consequently, regardless 
of how well the line actually fits the data, the average predic- 
tion error computed here is always zero. Thus, the small num- 
ber computed by the spreadsheet 15 just round-off error. 


À more reasonable indicator of the caliber o£ the Trend func- 
tion fit is the average of the absolute values of the prediction 
errors, tabulated in column E. This average is just a little over 
$4000, a figure that represents about 8.5 percent of the average 
inventory for the year, suggesting Trend fits the data reason- 
ably well but not perfectly. Comparing this average with the 
average error computed from column D, the second validity 
test again suggests that the average error in column D is not 
representative. 

Skipping ahead to the test for outliers, figure 2 shows ап х,у 
plot of the monthly inventory data. Note that all the points ex- 
cept the third lie fairly well on a straight line. The third point, 
however, clearly is much too low, a discrepancy that suggests it 
may be an outlier. Rechecking this number, 2940, against the 
others in column В, we become even more suspicious—ail the 
other numbers are in the tens of thousands of dollars and are 
expressed as even 100. 

The simplest possibility is that a trailing zero has been 
dropped. Perhaps this entry should read 29,400 instead of 
2940. [nserting the larger number for the third month yields the 
х,у plot shown in figure 3, clearly a much better straight line. 
This revised calculation can also be viewed as the fourth valid- 
ity test: "Make a large change in the data and look for extreme 
insensitivity.” 

As expected, this change in the data improves the average 
magnitude of the prediction error (column E), reducing it from 
about $4000 to just under $500. In terms of the average month- 
ly inventory, this replacement of point 3 with а more reasonable 

сөшілшеі 
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number has reduced the average absolute prediction error from 
about 8.5 percent to just under 1 percent. The average predic- 
tion error computed in column D, , remains effectively 
zero, changing from —6.063E — 13 to + 6.0633E — 13, a result 
that again suggests that this quantity is independent of the data 
and thus not useful. 

While examples failing the third validity test (1.6., extreme 
sensitivity to small changes in the data) do not arise as com- 
monly, they do appear often enough to be worth checking for. 
To illustrate this point, consider 1he spreadsheet shown in fig- 
ure 4. Here, warehouse storage charges are given for 12 months 
(column Су, together with the dollar value of the widget inven- 
tory stored there (column B). Suppose you assume that these 
two quantities are related, and your boss wants a number he or 


23 4 5 6 7 8 8 10 11 12 


Figure 2: The third point of the x,y plot of the monthly 
inventory data із out of sync with the rest and thus may be 
an outlier. 


she сап quote as to how many cents per dollar of inventory it 
costs Lo store your gizmos. 

Using Excel's built-in Linest function, you calculate the first 
set of numbers shown for slope and intercept of the best-fit 
straight line through the data. From there, you can easily gen- 
erale your boss's desired number. But first, just to be on the 
safe side, you apply test 3 to the data, adjusting the last storage 
cost by ] percent. Your results show that this insignificant 
change in one of 12 numbers changes your fina! result by 454 
percent. 

Even worse, you change that number back and make а 1 per- 
cent change in the first month's storage fee, end the sign of your 


number changes—apparently you would save money by storing 
continued 


t 2 3 4 5 6 7 8 9 10 11 12 


Figure 3: Inserting the correct figure for the third month 
yields an x,y plot with a much straighter line. 


ыл EARS 
Example of Exirama Sensitivity: 


| 100 
|... 102 454.444444| -0.3267243| 103 
_Slope «^ —. 


in column B. 


-axis intercept 


Figure 4: Column C shows rhe warehouse storage charges for 12 months, while dollar values of rhe stored inventory are shown 
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sas ives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help к track down 


hard-to-find bugs fast. 


Periscope's hardware adds 
ihc power го solve the really 
tough debugging problems. 


The break-out switch lets you 
break into the system any time 
You can uack down 2 bug 
instantly, or just check 
what's going on, without 
having to reboot or power 
down and back up That's 
really useful when your 


NEW 


Model I Board 


Tha NEW Регізсорв | 
кере 


system hangs! The switch is memar BOW debugging 
included with Periscope 1, - | гай Сй Рм слана GAOR. Сан (ин зені in 
Periscape Il, and Periscope ІП “Та Perer-es trash wrth аланың you о 


Penscope I has a NEW board й 

with 512K of write-protected RAM, userexpandable to 1MB, for the Periscope software, 
Ey symbol tables, and all related debugging information, Normal DOS memory 

(the lower 640K) is thus nally freed up for your application, and Periscope 
іе protected fram being overwritten by a run-away program. The new 
board's footprint is only 32K, so you can use it in ЕС, AT, aad 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
2. 56K board). It can also be used with Periscope IL in provide additional 
m write-protected memory: 

po Periscope ІП has a board with 64K of write-proteetied. RAM то store the 
Periscope software and as much additional Information 26 will fir. AND... 


The Periscope ПІ board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
tack down bugs that a softeare-oriented debugger would take too long 
to find, or can't find at all! 


ih "t hoard Cágures rat in mal 


үні Е ені сал! 


It helps vou debug just about any kind of program vou can write 
efficient v. 

Periscope's the answer for debugging device-drivers, memory resident, non-DO5, and 
interrupt-driven programs. Periscope works with any fanguage, aad provides sourcc andir 
symbol support for programs writen in high level languages and assembler 


David Nanian, President of Underware, Inc. 
(of BRIEF fame) says this about the new 
Periscope Version 4: 


“Periscope has always been an unbelievable 
asscembler-leve! debugger. Version 4 has 
Turned it into а terrific source-level debugger 
as well Aside from major enhancements like 
ihe source-level improvements, all the Hule 
changes make a really big difference, too. For 
Instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes Н/С 
саг Once again, Periscope has raised the 
industry standard for debuggers! 


thoroughly and 
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B Periscope I includes a NEW full-length 
board with 512K of werite-propected КАМ: 
(user expandable го IMB}; break-out 
switch; software and manual for $695 

Ш Periscope 1 includes break-out swich; 
software and manual for $175. 

B Periscope П-Х includes software and 
manwal (mo hardware) for $145 
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$1495 
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80386 of close compatible (Periscope 111 
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memury (128K at installation times one disk 
drive; an 80-соіштіп monitor 
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LIES, DAMNED LIES, AND SPREADSHEETS 


more goods. Either you have discovered some hitherto un- 
known in the physics of warehouse management or, 
more likely, you have discovered a problem with your cal- 
culations. 

The problem is that, regardless of the value of the widget in- 
ventory you are storing, it seems to cost about $100 per month 
10 store them. Thus, the linear connection you are trying 10 
make between the inventory dollar value and storage fees sim- 
ply does not exist. The small numbers you are computing for 
the slope of the best-fit straight line through the data are really 
trying to tel] you that no such relationship exists—the slope of 
the line is about zero. The apparent extreme sensitivity is due to 


К еер in mind 


that the results of any computation 
are only as good as 
its most questionable step. 


the fact that almost апу change in something that is about zero is 
going to amcuint to а large percentage of that something. 


Caveat Emptor 

The tests I've described for unearthing analytical blunders аге 
only a few of many possibilities and, sadly, аге not guaranteed 
to turn up all your potential computation f laws. That is, signifi- 
cant errors can exist in computations that pass all these tests. 
Conversely, even some perfectly valid results would look suspi- 
claus under one or more of these tests. There will even be some 
cases where all these tests either are inapplicable or return in- 
conclusive results, Overall, however, if you can apply them, 
lesting your results is a lot better than the alternative of doing 
nothing and hoping for the best. 

While it could be argued that the actual exam- 
ples described here illustrate blunders that were intuitively ob- 
vious to the most casual observer, such errors often appear that 
way only after they have been discovered. I deliberately simpli- 
fied these examples to illustrate what was going wrong and how 
these five validity tests can alert you to the problems. In more 
real-world examples with huge spreadsheets, obvious inconsis- 
tencies between the entries in cells Al and ZZ312 may not be 
all that easy to spot. 

Keep in mind that the results of any computation are only as 
good as its most questionable step. This point is neatly ilius- 
trated by "Burns' Hog-Weighing Method," generally attribut- 
ed to Scottish poet Robert Burns: 


1. Select a well-balanced board and place it symmetrically on a 
fulcrum. 

4. Place the hog to be weighed on one end of the board. 

3. Pile rocks on the other end of the board until they exactly 
balance the weight of the hog. 

4. Carefully guess the weight of the rocks. 8 


Ronald Pearson holds a Ph.D. in electrical engineering and із 
employed by a Fortune 500 company. He can be reached on BIX 
сїй "editors." 


| hen you combine powerful tools with 
powerful thinking, you get powerful 
products. € PC Designs puts this 
combination together for you. They've 
designed and manufactured microcom- 
puters in Oklahoma for over three 
years. Innovation, high performance, 
reliability — they're powerful tools in 
the hands of PC Designs. ® Take the GV-286 
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and fairest priced, microcomputers around. The 
286 was “Editor's Choice" in PC Magazine last 
year — one of PC Designs’ many successes. 9 
Whatever choice you make, PC Designs offers you 
unparalleled service and support. Through 
Sorbus,™ you have the option of a maintenance 
contract for nationwide on-site or carry-in 
service. @ But service is more than a contract. 
іп Oklahoma, it's a Product Center with customer- 
centered attention. Nationally, it's putting your 
needs first — offering informed advice, solving 
complex problems, providing excellent warran- 
ties. € So whatever you're building — build it 


with the powerful tools of PC Designs. 
Sorbus © 
А Bell Апы Comparr 
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PASCAL STRINGS 


Here's a set of functions that provides Pascal 
with neat, efficient string handling 


Dick Pountain 


aybe it's because I write words for a living, but 
I find that much of the programming I do in- 
volves string handling. Certainly many of the 
programs I write are file filters to process text 
files, but even in the most numerically inten- 
sive programs, the user interface section, error handling, and 
belp all involve a lot of string manipulation, and nowadays these 
areas tend to be the largest parts of a program. 


The Pascal Bonds 
I write many of my programs in Turbo Pascal. Standard Pascal 
is poorly equipped to handle strings, regarding them simply as 
packed arrays of characters. All commercial implernentations 
of Pascal have had to introduce more sophisticated string han- 
dling as nonstandard extensions to make it a viable language. 
The extensions introduced in UCSD Pascal seem to have caught 
on and become a de facto standard; at any rate, Borland adopted 
them for Turbo Pascal as well, which gives them a sizable user 
base. In case you're not familiar with the string-handling facili- 
ties of UCSD/Turbo Pascal, I'll recap them briefly, but a lan- 
guage manual is the obvious place to look for a fuller account. 

You can use the built-in type called STRING to represent 
semidynamic character strings, whose maximum storage size 
is static and must be declared at compile time but whose actual 
size can be varied dynamically at run time (up to the maxi- 
mum). You can think of them as being a compromise between 
the totally static character 

of i 


age size can be altered at run time. You can declare a variabie 
like 


VAR Myatring: 5ТКІМС[80]; 


and then assign a string of any length up to 80 characters to it 
using, for example: 


Mystring :» 'short string'; 


If you assign a 90-character string to Mystring, it would be ac- 
cepted bat truncated to 80 characters and the excess 10 charac- 
ters thrown away. The maximum size of a string is 255 сһагас- 
ters, determined by the single-byte count that is stored in the 
first byte of a string variable and records its current length. 

You can manipulate strings using a number of built-in string 
functions. The function Length( ) returns the current length of 
а string. The function Pos (target, source) finds out whether 
the substring target exists іп the string source. If so, Fost ) 
returns the position of its first character; if not, it returns zero. 
The function Сору(воогсе, start, eise) returns a new 
string formed by copying size characters from source begin- 
ning at the position start. You'll often see Pos( ) used to find 
the start position for a Copy( ). Concat(s1,82) returns a new 
string formed by joining 51 and s2 together, an operation you 
can also perform in a string expression with the binary ог 
+ {¢.g., 81482). Finally, the two functions Insert() and De- 
leta () insert or remove, respectively, a substring from a tar- 
get string. These functions are quite efficient and well chosen 
in the sense that almost any string operation you can imagine 
can be performed by using them in some combination. 

I had begun to fee] that for many of my purposes these string 
functions were too low-level and often led to opaque and un- 
readable code when 1 used them in their raw state. For exam- 
ple, I often found myself writing expressions like 


copy(paramSTR( 1) , 1,pos( '.',paramSTR(1)))*'PAG'; 


and worse. So T resolved to try to discover a small set of higher- 
level string functions that would do most of what I needed to do 
1o strings in a tidier and more readable way—and with reason- 

able efficiency. 
іп deciding what functions to include in my set, I scoured 
around some other languages of my acquaintance for hints. The 
first port of cal] was BASIC because everyone remembers 
BASIC as being good for handling strings. In fact, to my mild 
continued 
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surprise, [ discovered that the string functions in BASIC are 
almost identical to Turbo Pascal's and not really any more ex- 
pressive. MID$( ) is effectively the same as Copy( ) when used 
as à function, and INSTR( ) is the same as Foa( ). BASIC has 
the extra functions LEFT$( ) and RIGHTS( ) , but they contribute 
little to readability and you can easily simulate them by using 
Сору(). A quick look at some of my old BASIC programs con- 
firmed the impression that I should look elsewhere for beauty 
and elegance: 


5247 LOCATE I*341,11: COLOR 11,2: 

PRINT "3" ;RIOHTS(STRS(M(I,9)4STAKE1), 
LEN(STRS(M(I,9)45TAKE1) ) -1) ;" ae 

COLOR 0,2 


I moved on to look at functional languages like Lisp and 
POP-11, but the solution didn't dawn оп me until I was examin- 
ing the string functions in SNOBOLA, the best string-handling 
language ever invented (rivaled only by its more modern off- 
spring, Icon [see “An Icon Tutorial" by Ralph E. Griswold and 
Madge T. Griswold, October 1986 BYTE, page 167]). The 
Turbo Pascal and BASIC string functions are index-oriented; 
that is, they want you to tell them which numeric position in a 
string you're interested in. But my problems tended to be pat- 
tern-oriented: replacing the extension on a filename, for exam- 
ple. which involves looking for the period that separates name 


Listing 1: Source code for the author's pattern-oriented 
string-handling functions, Before( ) and After( ). 


function Before (Sources, Target: String}: 
String; 
begin 
if pos (Target, Source! = Ù 
then Before := Source 
alsa Before :» Copy (Source, 1, pos 
(Target, Source} ~1} 
end; 


Function After (Source, Target: String): 
String; 


begin 
if pos (Target, Source) = Û 
then After i= '' 
else After := Copy [Soucce, pos 
(Target, Source), length (Target), 
length (Sources) | 
and; 
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and extension but whose actual location in the filename string 
is of no interest at all. 

I therefore decided 10 start with two pattern-oriented primi- 
tive functions that | call Before( ) and A£ter( ). You can eas- 
ily implement them using Copy( ), Pos( ), and Length ), but 
if you are more concerned with efficiency than I am, you might 
want to rewrite them in assembly language or in-line code. I've 
reproduced their definitions in listing 1. Both functions look 
for a target string in their source string. If the target is found, 
Before() returns al] the source string up to but not including 
the first occurrence of the target string, while After( ) returns 
all the source string that follows (but does not include) the first 
occurrence of the target string. if the target is not found, Be- 
foret ) returns the whole source string while After( ) returns 
a null string. 


А Working Example 

To illustrate their effects, Before{'potomac',’to') would 
return po while After({'potomac’,'to'} would return mac. 
These two simple operations, together with a third that I'll de- 
scribe later, turn out to be of surprisingly wide application. To 
illustrate with an example, ['1l use my old favorite of replacing 
the extension part of a filename with в new one. I do this fre- 
quently as a way of distinguishing the output file produced by a 
file filter from its input file; for example, my page-making pro- 
gram changes the input filename to end in .PAG. The code I 
used to use to perform this chore looks like this: 


Lf poa('.' ,paramSTR(1)] « 0 
than QutputFlleName := paramSTR(1)+'.PaG‘ 
else OutputFileName :s 
copy(paramSTR(1),1,poaí'."' ,paramSTR(1] ) J+" PAG' ; 


Using Before ) reduces this to 
OutputPileHamae : = Before(paramSTR(1), '.')4'.PAG'; 


which lo me is a lot more readable as well as prettier. Using 
Before() and After() in combination, it's possible to per- 
form quite complex manipulations in very little code. For ex- 
ample, to transpose two sentences: 


Textstring := 'This is sentence 1. This 18 sentence 2.'; 
Textstring іа After(Textstring,'. ')4!.' 
-Before(Textatring,'.')e'.'; 


It's possible 10 emulate the effects of Insert ) and Delete( } 
using only Before( ) and A£ter( J, as the following two code 
fragments show. The task is the replacement of one substring by 

continued 
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MORE GREAT RATES FROM The employee-owners of Avis, 
THE EMPLOYEE-OWNERS* OF AVIS, INC. Ínc. meet the competition head- 
on. Check our rates and compare 
for yourself. 
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| | service. In other 
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another in а piece of text, for example, in the search-and-re- 
place function of a text editor. Using Insert() and Delete(), 


posn := pos(oldstring,textstring); 
delete(textstring,posn,length(oldstring)); 
insert(newstring,textstring,posn); 


Using Before( ) and After( ), 


Textstring := Before(textstring,oldstring) 
+newstring + After(Textstring,oldstring); 


There is more to this example than meets the eye. In a real ap- 
plication you would very likely want to replace all the occur- 
rences of oldstring in the text, and so you would iterate the 
above routines until al! were replaced. But the Before( j and 
After() solution is inefficient in such a case because it wil! 
unnecessarily the same parts of textstring repeatedly, 
whereas Inse Жел ард Delete() simply scan down the string. 
Benchmarking shows that the second routine using Before j 
is in fact some 80 percent slower than the first. This, then, is 
not a happy application for the new functions. 

An application that demonstrates their virtues much more 
clearly is parsing command strings. Suppose you have a file of 
commands to control some program, say a style. sheet for a 
word processor. The commands are all strings of the form 
«command name > : < parameter | >,<parameter2>, and 
they аге stored in the file опе t a line, separated by new lines. 
An instance of a command string might look like page- 


aise: 72,66. My program reads іп one line at a time and ex- 
tracts the nts of the command using Before() and 
Af ter( ) (see listing 2). 


Freeing Up Memory 
Notice that the use of pattern-oriented functions avoids placing 
any restrictions at all on the size of the fields in the command, 
which may be of varying size from one line to the next. In the 
interests of memory economy, you would probably want to de- 
clare commandcode and the rest to be of some reasonable size— 
atring[12], perhaps—so that only the first 12 characters of a 
command name were significant. On this subject, note that 
these functions also reduce the amount of memory that is per- 
continued 


Listing 2: Using Before( ) and After( ) to parse a 
command line. 


while not eof(commandfile) do 
begin 
readlni(commandfile, commandstring) ; 
commandname :е 
Before (commandstring,’:'): 
parmi :- 
Before (After (commandatring, ':*),*,'): 
parm? i= 
After (After (commandstring, ':*),*,'); 
тоса processing 


Outline: The infinite fontcóriridoe 


Imagine: You have a font-cartridge for your 
laserprinter: You need more fonts. Yo оу сап tell 
this cartridge to do it and use them immedia- 
tely in your textprocessor. 


Large fonts, small fonts, decorative 
fonts, shadow fonts... 

You want to change something? Just tell your 
font-cartridge. The font change is mode in the 


font selection menu automatically, 

You want a new cartridge? Save the old and 
select the fonts for a new one. 

As many times as you want. An infi- 
nite number of soft-cartridges. An in- 
finite number of fonts. 


THAT’S OUTLINE. 
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тапепіїу tied up in temporary variables; one attraction of this 
style of programming by function composition, or nested appti- 
cation, is that al) the space used while extracting the substrings 
is allocated on the stack and reclaimed after the functions fin- 
ish evaluating. However, there is a limit to the degree of nesting 
that is desirable. Looking at a new command file with com- 
mand strings of the form window:10,10,20,40, my problem is 


Listing 3: Improved command-line parsing action. 


function Parse|VkR Source; String; Separator: 
String): String; 
begin 
Paras т Bafora(Sourca, Separator)? 
Source :ы After (Source, Separator) 
end; 


Listing 4: Parse) in action. 


while not ecficommandfile] do 
begin 
readlnicommandfile, commandstring): 
commandaame :» Beforeí(commandatring, ':!]:; 
parms :е Afterí(commandstring, *:"); 
parm] :- Parae[parms,',']; 
parm? :е Parsejiparms,','); 
parmi :e Parsa (parms,','): 
parmi := Parse (parms,',"}; 
more processing 


Listing 5: Using Рагве() to extract an unknown 
number of command-line arguments. 


while not ecitcommandfile) do 
begin 
raadlinicommandfile, commandstring): 
commardname := Before (commandsteing, ':']7 
parma = Aftericommandstrzing,':'):; 
count : Ü; 
while parms X» '' do 
begin 
valiParse[parms,*,'), ParmArray[count], 
Error); 
i£ Error <> D than write{'Bad parameter 
number *,count); 
count r= count + 1; 
more processing... see 


Listing б: Noblanke( ) strips all leading and trailing 
blanks from a string. 


function Noblanka(s: String): String; 
var lead, trail: Integer; 
begin 
lead з= 1; 
while s(lead] = ° ' do lead :- lead + 1; 
trail :9 length [s]; 
while a[trail] = ' ' do trail := trall = 1; 
noblanks ға copy (n, lead, trail - lead + 1) 
end; 


312 BYTE * DECEMBER 1988 


how to extract that last 40 from the string. 
The staternent required js 


pares :» After(After 
(after(After( comandstring,':"}, 


Pid Paras Pere 


Now how about a command with І2 parameters? It's clear that 
a third function is needed to deal with unlimited runs of sub- 
strings separated by the same symbol 


А Happy Answer 

Parse( ), defined in listing 3 solely in terms of Ве?оге( ) and 
After(}, solves the problems 1 mentioned above. Parse] 
Lakes a string and treats it as a stream of tokens, separated by a 
string that forms its second argument. Each time you call 
Parse ), it returns à single new token from the stream. When 
the tokens аге all used up. И continues to return mul) strings. IF 
you are familiar with C, there is à C Jibrary function often 
called atztoki ) thal does something similar, except that on al] 
but the first call it must be given a null argument. 

Parse has some slightly unsavory characteristics thal distin- 
guish it from Before(} and After(). The latter are "pure" 
functions in that they do not modify their arguments in any way 
and have no side effects. Parge( ) is not, as it consumes its 
source string argument and leaves it empty. Рагве( J is also ап 
odd kind of function in that it returns differen values оп differ- 
ent occasions when given the same arguments; in mathematica! 
terms, it lacks the property of idempotency. Nevertheless, it is 

easy and obvious to use in practice. Also, unlike Be- 
Foret ) and Afterí ), Parse( j has а VAR parameter tor its first 
argument that restricts the sort of object it can be given as a first 
argument. In particular, you may not use a literal string con- 
stant, an expression, or paramstr({ ) as a first argument; only 
string variables are allowed. It also means that in Turbo Pascal 
you must compile Parse! j using the {$¥-} compiler switch to 
disable strict type checking of string parameters. 

The second command-parsing example above, window: 1Û, 
10,20,40, can now be accomplished far more tklily using 
Рагве(), as shown in listing 4. In fact, by using Paraeí ) you 
can easily parse command strings that have a variable and un- 
known number of items іп their parameter lists so long as you 
know the maximum number there can be. In listing 5. I convert 
the parameters to numbers and then store them in an array. The 
array ParmArr&y clearly has (о be declared to be as large as the 
maximum number of parameters expected. 

When using functions like Before(), After ur and 
Parget ) to parse strings, the question of leading and trailing 
spaces is bound to crop up. For example, if the user of the pro- 
gram chooses to insert spaces in the command string window : 
10, 10, 20, 40, what is to happen? The bad old answer would 
be to make it a syntax error, preferably announced by a short, 
brutal message such as FATAL ERROR IN CMDFL- 
3456:8950. Tn the civilized world it would make the program 
easier to use if you allowed arbitrarily placed spaces between 
(but not within) tokens. The problem is that our functions, say 
Parse(parms,','), will return any leading or trailing spaces 
along with the parameter, for example, * 40°. It so happens thal 
the Turbo Pascal procedure Va1í ) is quite happy with number 
strings that contain leading blanks, but it hates them with trail- 
ing blanks and spits them out. Clearly 1 ought to strip ош us 
leading and trailing blanks for safety. After some agoni 
concluded that this should noi be the duty of Before Y 
After( ), and Parsa j. T believe they should remain primitive 

confined 


VAX Power - PC Price! 


If you need or are accustomed to the 
throughput of à 32-bit mini, including any ol 
DEC's VAX series, MicroWay has greal news 
lor you. The combination of our МОР compilers 
and our mW1167 numeric coprocessor gives 
VAX speed to your 386 PC! If you don't own а 
386 PC, wo provide a number of powerlul PC 
and AT upgrade paths. 

мады bec ip transputer based parallel 
processing boards and languages lor the PC, 
AT, or 386. Each T800 RISC processor on 
thesg boards of a 20 MHz 
386/1167. A Quadputer, with. lour TBOOs, 
boasis 40MIPS/6 megaflops of throughput. 

Many NDP Fortran-386 users are reporting 
turnaround times that are two to six тез faster 
than their VAX. They are a function of the VAX 

processor being used, the speed ol the 386, 
the number of users served by the VAX, and 
tha coprocessor being used with the 386. 


32-Bit Compilers and Tools 


NOP Fortran-386"* and NDP C-386™ Com- 
pilers generate globally optimized, mainframe 
а code. Both nin in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
ХЕМІХ. Tha pa model employed uses 2 
which can be up to 4 
gigabytes. “Thay Generale code for the 80287, 
р ыл mW 1167. Both include high speed 
raphics extensions written in C that pèr- 
an 510-ІКе screen operations. 

«МОР Fortran-386'* Full implementation of 
FORTRAN-77 with Berkeley 4.2, VAX/YMS 
and Fortran-66 exiensions........... $595 


+ НОР C-386™ Fullimplementation ol AT&T's 
PCC with MS and ANSI extensions. .. $505 


NOP Packags Pricing: 

З87ҒааРАК: NDP Compiler, Phar Lap and 

80387 Coprocessor 16 MHz: $1299 
20 MHz: $1499 


1167FestPAK: NDP Compiler, Phar Lap 


and тҰУ1 167 GCopracessor 16 MHz: $1695 
20 MHz: $2295 


Phar Lap Development Tools ... 
Virtual Memory Extenalon $295 


. 5495 


NOP Windows™ — МОР Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NOP C-386 
and drives all the popular graphics adapters: 

ЖТТ Library: 5125, С Source: 5250 


МОР Piot™ — Calcomp сотрабЫе plot pack- 
age thal is callable from NDP Fortran. It in- 
cludes drivers for the most popular potters and 
A Hee and works with CGA, Hercules, C 


NOP/FFT™ — Includes 40 fast running. hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or your hard disk. Call- 
abla from NOP Fortran with mW1167 and 
89387 support. $250 
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HALO 88 to NDP Graphics Interface — This 
module enables you ю call graphics routines in 
HALO BB from МОР Fortran or C ........ $100 


Dr. Robert Амай, leacing dafansae scientist, 


catculates that NDP Fortran-386 is him 
$12,000 per month in rentals of V. 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, "Т ported 900,000 ines of 
Fortran source in Ave weeks without a single 
problem!" AspenTech's Chemical Modeling 

stan is in use on mainirames worldwide 
and is probably the largest application to ever 
ғып on an Intel processor. 


Dr. Jarry Ginsberg af Georgia Tach reports, 

"My problems run a factor of six faster using 

МОР Fortran-386 on an mVY1 167 equipped 
386/20 than they da on my Micro VAX |1,7 


MicroWay ° 
80386 Support 


(508) 746-7341 


` Parallel Processing 


Monoputer 24 

The world's most papular PC transputer 
development product now extends the mamy 
available for devaloping la ar applica- 
tons from 2 to 16 megabytes. The board now 
features a DMA bus inlar'ace for fast VO. 
Monoputer 2, ап Heal рап for ng 
Pond ig Fortran or С coda, a ca the 

of a 386720 [or 20% of the cost! 


nopuler 2 with T414 (0 MB) .. . $995 
Monopuler 2 with T800 {0 MB) .... $1495 
Quadputar™ 


This board for the XT, АТ, or 386 can be pur- 
chased with 2, 3 or 4 transpulers and 1, 4or&8 
megabytes of memory per transpoter. Two or 
m adputers can be linked together to 
buid networks with mainlrane power which 
use up to 100 or зы lransoulers. One 
customers ap gone from 8 

ona mainframes lo 16 трча а system con- 
taining five Quadputers 63495 


Trans «а Complisra and Applications 
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MicroWay offers Parallel languages lor the 
Monoputer and Quadputar. 

Logical Systema Paralel C ..... $565 
MicroWay Occam? ............... $495 
3L Parallel C ..... JURE ee SES $295 
3L Parallel Fortran ............ . $895 
MicroWay Prolog interpretes ..... . $750 


Microtield = Finite «еткелі analysis , . $1600 
PareSoh Parallel Environmem ... $300 
Performance Monilor ... $200 
С Source Level Debugger $300 
T800/NAG"" (Sae NDP/MAG) ..... 62750 


387BASIC"" — Our 16-bit MS compatible 
compiler introduces numeric register variables 
lo produce Ihe fastest running 80x87 code on 
the market..... Na ac "Tr $249 


Our NDP compilers and NOP utilities are the 
key to taking advantage of tha two to te-fold 
mcraase in speed thal the mW1157 provides 
The compilers generate mainframe style code, 
while our utilibes simplify parts Irom either the 
PC or the mainframe world. A new уу 
enables our МОР compilers to call HALO 88. 

Н you are cunous about the benefits of the 
NDP/mW1167 approach, consider the lollow- 
ing (pnce estimates are tor complete systems): 

Coprocessor | Speed (Flops) 
| 80287-10 80,000 
80387-20 440,000 
mW1167-20 2,100,000 

When driven by a 32-bit compiler, the 
mW!1 167 approaches the speed of a $500,000 
МАХ 8650! In fact, many ol our users have 
reported increases in tumaround of 2 to 4 limes 
that of their VAX! Сай us for complete details. 


RAMpak™ - One megabyte 32-bit memory 
modula fits in Compaq memory slot .. CALL 
mW1167"* is built at MicroWay using Weitek 
components and includes an 80387 socket. 


mwW1167-18  .,.................. 5995 
mWii57-20 .._.........  ..... $1595 
mW1167 Microchannel-16 NATOS $1295 
mW1187 Microchannes-20 . . £1595 
Weltek 3167-25 ....... ......... $2495 
80387-20 .............. T€——— P $595 


80390729 .. ...... ............. $695 


80287-8........................%5939 
orla! oss ote ba enews ck le $279 
8038716 ....... ............. 5425 
80387-168X OPEP ағы қ %450 
®0387-90 ....................... $595 
80387-25 .,........ .....-.. me $695 
287Turbo-12 (for AT compatibles) ,...5450 
256K 100ns DRAM ...... .... ,.53 
256K SIMMS ............... ue 3119 
1 MB SIMMS . 


. $450 
(All of our Intel соргосеввоге include 87Tosl. ) 


Intelligent Serial Controllers 


MicroWay's AT4™, AT8'". and AT16'". the 
fastest intolhgent бағым controllers, run in АТ, 
80386 and PS? PCs. come with drivers 
tor UNIX, XENIX, and РС 

АТ4 ,..$795 AT6.., $995 АТ16.. . $1206 


 32-ВИ Applications - 


PSTAT-386 — Popular mainframe statistics 
package. The full version was ported... $1495 


NOP/NAG™ — Features a libra of 268 өп: 


gineering and scientific nu algorithms. 
Callable кот МОР or 3L Fortran .. . .$895 
| 12 MHz PC Accelerators 
ҒаяСАСНЕ-286 12 MHz.. .. ..,%299 
SuperCACHE-286 12 MHz .... .... $399 


ҒавіСАСНЕ-286 9 MH2...,.. ... „-%199 


World Leader іп РС Numerics 


PO Box 79, Kingston, МА 02364 USA (506) 246-7341 
32 High SL, Kingston-Upon- Thames, UK, ot -D4 1-5466 | 
USA FAX 617-9349 -2414 Australia (012-439-5400 Germany 069-75- 1428 
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Listing 7: Spaces( ) simply returns a string of Num 
Hanks. К8%гі) provides conversion from number to 
string іп the form of a function rather than а Pascal 
procedure. 


function Spaces (Nom: Integer): String? 


const Blanks = * 


begin 
Spaces :- Сору (Blanka, 1, Num) 
end; 
function WStriNum: Real; 
Len, Plagas: 
String[20]; 


te 
ғ 


Integer]: String; 

var Temp: 

begin 
Str (KumzLen:Flacea, Temp); 
NStror= Tamp 

end; 


Listing 8: Parsing header information to yield the 


format shown in figure 1. 
function ExpandHeaader (template: String): 
| String: 
маг a.b: integer: 


left mld: 5tríing(80]:; 
| begin | 
| if рсз1!7958! template) <> Ù 
| then template :« Before (template, ' $53") 
+ HStr (Pagenumber, 0,0) 
+ After (template, '$$5']} | 
left :- Parse (template, '/"); 
mid ге Parse(template,'/"); 
a :» (Pagewldth = lengthtmid})| div 2 - 
length (left) ; 
b += Pagewidth - [lengthileft) + a + 
lengthimid) + length {template)}; 
Expand t= left + Ѕрасез (а) + mid + 
Spaces(b) + template 
end; 


Listing 9: The author's great contribution Іс 
ergonomics: proper pluralization in system messages. 
function Plural(Hum: integer; Thing: String}: 
String; 

var Temp: String[{[10}: 
begin 

SEriNum, Temp) ; 

case Num of 

б: Plural z= 'No ' + Thing + 'з°'; 

1: Plural зе Temp + Thing; 

else Plural := Temp + Thing + "5"; 

and 
end; 


Dick Pountain Hyte September 


page <14> 


Figure 1: heading for the author's Correspondence, аз 
printed by PC-Write. 
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operations and that any stripping of blanks should be done ex- 
plicitly at the point of use of the parsed tokens. I've included а 
function called Koblanks[ ) (see listing 6) that does this job, 
though such a routine really ought to be written in assembly 
language or in-line code for efficiency. 

For a more substantia! example of the use of these functions, 
ГІ write a function that expands word processor header tem- 
plates into strings ready for the printer. I'11 borrow the syntax 
for the header template from а real program, PC-Write, which 
is the word processor I use every day. In PC-Write, you specify 
headers using a dot command like this: 


,H:Dick Pountain/page «$$$» /Byte September 


The header template is divided into up to three parts by the “/” 
symbol, and these parts are correspondingly left-justified, cen- 
tered, and right-justified when the header is printed (figure 1). 

The optional $$$ symbol gets translated into the current page 
number, if present. However, the $$$ can occur anywhere at all 
in the header, and amy of the three parts can be omitted alto- 
gether, so the syntax is actually more complex than it at first 
appears. In order 10 write a function ExpandHendaerí ) that 
parses and expands such templates, 1 intend to call on two more 
special string functions. One is Spaces J, which I have pub- 
lished before (see March BYTE, page 255), when the typeset- 
ters lost the end of the string constant Blanks and ceused no end 
of fun. (Just in case it happens again, Blanks is supposed to be 
just 80 space characters in single quotes.) Spaces ) returns а 
string of spaces in length to its argument. The other new 
function is KStr{ J, which converts a number into a string. 
Turbo Pascal already has а perfectly good routine to do this, 
called Str( j, but it is a procedure, not а function, and so it 
returns no value and cannot be used in expressions. I prefer, for 
consistency, to redefine it as a proper function. My version ex- 
ploits Turbo Pascal's implicit typecasting to work with all nu- 
тегіс types, and it takes extra arguments to specify the write 
format; you might prefer to define separate functions for each 
type in Modula-2 style. Both functions are defined in listing 7. 
I can now define ExpandHeader( ), as shown in listing 8. 

Suppose that you have just read the above dot-command line 
into a variable called dotLine and ascertained that it is indeed 
a header command by examining Before(daotline,':'). 
Then a call to ExpandHeader(After(dotline,':')) will re- 
turn a full header string justified to the current Pagevidth and 
numbered with the current value of Pagenumber, the latter be- 
ing two global variables. 


Final Indulgence 


The last of the chosen string functions is a piece of total indul- 
gence on my part. For years I've been irritated by programs 
that announce that there is “1 bytes of memory free." Even the 
compromise "1 byte(s) of memory free" cannot console me. T 
finally swore a solemn oath that I would never write such a pro- 
gram again, and hence the function P1ural(í) (see listing 9). 
Try it out with: 


fori га Û to 10Û do 
vrite(Plural(i,' green bottle’ j] ; 


Please don't bother to write in and point out that it doesn't work 
with “little piggy"; I have to draw the line somewhere. 8 


Dick Pountain is a BYTE contributing editor, a technical ai- 
thor, and a software consultant living in London, England. You 
can contact Aim on BIX as “dickp." 
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THE CD-RO 


storing your personal files. 
These 


move, or delete a document, 
links connected to that node 
may have to be changed. А1- 
though suitable data struc- 
tures do this, it can place 
quite а computational load on 
your microcomputer if you're 
dealing with a database con- 
sisting of hundreds or thou- 
sands of nodes. You com- 
the problem when you 
distribute a hypertext data- 
base across machines or let 
multiple users update the 
database simultaneously. 
With CD-ROM, you can't 
remove or alter the basic 
document. You can add anno- 
tations or new nodes via mag- 
netic disk, but the node struc- 
ture on CD-ROM doesn't 
change. This relieves the up- 
date 
Capacity is the other major 
attraction. A single CD-ROM 
can store a hypertext equiva- 
lent of about 100 printed vol- 


he CD-ROM provides inexpensive storage for 
massive amounts of information. However, get- 
ting at all that information can be a problem. 
Also, since you can't write to CD-ROMs, they 
are good for distributing databases, but not for 


ONNECTION 


Compact disks may unlock hypertext's potential, but a tightly 


structured database is a necessity 


Tim Oren 


retrieval. The 


umes. A CD-ROM hypertext system can also store links for fast 
pointers can be stored within the document it- 
self, rather than in a disjointed database. Also, duplicate tables 
of incoming and outgoing links for each document can be 
placed on the disk, eliminating the need for multiple accesses 10 


the CD-ROM when you request these summaries. 


properties of CD-ROM make it a natural as a storage 
medium for hypertext. The fact that CD-ROM is static (1.6., it 
can't be altered) is a selling point, because large, editable hy- 
pertext systems can be difficult to update. Every time you edit, 


Where to Begin 


ILLUSTRATION: ROBERT TINNEY © 1988 


Before CD-ROM and hypertext can truly fit, a few database 
design ——— be resolved. What we need are, in Alan 


Kay's words, "conventions 
that work." These conven- 
tions should support the hy- 
pertext paradigm of au 

ing human thinking. while 
including some of the familiar 
information-organization 
techniques found in existing 
printed media. 

CD-ROM hypertext is in- 
herently different from Ted 
Nelson's Xanadu environ- 
ment. Where dynamic hyper- 
text is a tool for cooperative 
writing and on-line publish- 
ing, hypertext on CD-ROM is 
a stored medium that trans- 
mits human communication 
without feedback from reader 
to author. In this situation, 
you can't hope for hypertext's 
desirable properties to emerge 
through use; you must design 
them into the product. 

The first design task worth 
solving is to alleviate those 

continued 
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CD-ROM problems already discovered. One such problem is 
that documents stored electronically, like those stored on CD- 
ROM, lose the desirable qualities of information stored on 
paper. Paper documents use location, closure, unity of type, 
and state preservation as visual and tactile reader cues. 

Another problem with CD-ROM databases is that they use 
full-text, Boolean-algorithm searches. These search methods 
are flawed because they make trade-offs between retrieval pre- 
cision and recall, and between inconsistent human selection 
and automatic choice of indexing terms. 

A larger design problem is how to improve communication 
between the hypertext author and user. 


Recovering the Benefits of Print 

A valuable attribute of printed documents is state preservation. 
A printed volume stays the same when you aren't looking at it. 
You can put bookmarks or your finger between pages to save 
locations or write notes in the margins and underline items. АП 
these will stay put until you remove them. À hypertext browser 
should have similar properties. 

In fact, an electronic equivalent of a finger in a book is a 
browser that remembers its previous positions whea following а 
link. One way to accomplish this would be to generate a new 
view window at cach jump, leaving the previous document, 
scroll point, and selection in the old window. Multiple windows 
let you compare documents side by side and specify new links 
by direct manipulation. They can, however, clutter a small 
microcomputer display. As a compromise device, a browser 
window could jump to the target document but preserve the 
state of the previous document and restore it upon return. Then, 
you could request a new window to restore the side-by-side 
viewing benefits. 

Hypertext bookmarks are simply links to à document, gen- 
erated at the user's request and stored with some associated 
comment or picture. For access, bookmarks should be 
collected as a full-fledged hypertext document that can be 
searched and targeted by a link. 

To simulate writing in a book's margins or otherwise mak- 
ing notes, CD-ROM hypertext systems require some form of 
document versioning. Since neither margin notes nor highlight- 
ing delete information or change а document's structure, you 
can store them as an increment file associated with the docu- 
ment. Making full copies of changed documents can quickly 
Fill up a magnetic disk if you annotate a large CD-ROM data- 
base frequently. 

You can also construct the equivalent of Post-its or paper- 
clipped notes by placing a link in the increment file targeted to 
a new notepad document stored on magnetic disk. Again, you 
should be able to search notes and marginalia. If one notepad 
document or bookmark set is allowed to link to another, the 
hypertext update problem is reintroduced. When this happens, 
you must choose between the benefits of such links and the dif- 
ficulties of implementing them. 


Unity of Type 
Books have an interface unity seldom achieved in software, 
simply because everything is printed on the same paper. In a 
bypertext system, you should avoid needless multiplication of 
data types. For example, a document's storage medium should 
be transparent to the user. Links, bookmarks, and document 
references generated through searches should be of one type. 
Hypertext documents, user notes, bookmark sets, search result 
lists, and tours should also form one type. 

Of course, some of hypertext’s dynamic elements have no 
print equivalent: animated graphics and video and sound se- 


316 BYTE :- DECEMBER 1988 


quences. In some applications, you can bury these complexities 
within the scope of a document. The onus is on the hypertext 
system browser to determine the correct type of display for a 
document or object within a document. 


Serendipity 

Printed books encourage serendipity. They can fall open at an 
unintended place. Interesting pictures may draw your eye into 
articles that you would otherwise miss. A passage that you read 
may adjoin another that catches your eye. 

Unfortunately, the perennial shortage of computer screen 
space often forces the removai of just this sort of “irrelevant” 
information. You must try to return serendipity without ілігікі- 
ing on the main retrieval task. 

You сап do this by inserting links in a hypertext system 10 
simulate the physical proximity of page layout. These links 
don't need to obey conventional topology; they can lead апу- 
where in the database. They don't need to be strongly relevant 
to the subject matter, either. They can be links that might inter- 
est the kind of person who's likely to be reading a particular 
node or article. For this feature to be used, however, the cost to 
explore a link must be very low—a single mouse-click ос key- 
stroke with almost no pause on the jump and return. 

Because pictures are gestalts, they are another effective way 
to draw attention ta documents otherwise missed. Many 
printed publications, such as The Whole Earth Catalog, have 
deliberately used this technique to promote discovery. 

Truly random jumps have limited appeal in hypertext sys- 
tems, because a document you find this way might already be 
familiar. If it isn't familiar, it might be difficult to understand 
because it appears out of context. To make random jumps use- 
ful, you must have strong location cues and tools available. This 
aspect may be better handled by tours. 


The Importance of Closure 
Closure tells you when you are done or how far you have to go. 
Ina conventional book, the end is obvious; in hypertext, it isn't. 

Bul you can simulate closure if you set up the hypertext sys- 
lem to remember user actions—which documents have been 
viewed and which links followed, and in what order. The sys- 
tem can then generate simple statistics that tell the users what 
fraction of the database hag been read or, more important, 
which portion of the database is undiscovered. “Show me 
something new" or "Show me a new path to something I've 
seen before" are now meaningful requests. 

Any such request can be filled without a deep understanding 
of the contents of documents. The idea does suggest, however, 
that document and link objects should be able to record requests 
made of them, and that a global record of features used will be 
more than an interface designer tool. 


Location 
А well-designed book uses print conventions to give you a sense 
of location. Chapter titles, section headings, type styles, and 
indentation situate the current passage in the work's hierarchi- 
cal or narrative structure. Positioning of images and tables rein- 
forces the topic under discussion. Many print conventions are 
lost in electronic media because they are designed as peripheral 
cues that you only occasionally bring into focus. When you re- 
move the physical proximity of information and constrain lay- 
outs because of the computer's small screen, it's easy to aban- 
don these cues. Hypertext systems exacerbate the problem hy 
encouraging the proliferation of small nodes. 
Achieving a sense of location in a hypertext system is mat 
continued 
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| t's easier 
to jump around in hypertext than it is 
to thumb through a book, 
so it encourages investigation. 


easy. You can adopt or convert some print conventions, such as 
running titles and headings, into hierarchical or linear links 
among documents. But these won't work in a complex database 
with thousands of nodes. 

Hypertext designers usually approach this problem by pro- 
viding a tool so users can "view" the neighborhood. These 
browsing tools show you a "zoom out" or "road map" sche- 
matic view of adjoining nodes. Such views can be generated 
automatically at the time of request, built manually during the 
editorial process, or defined by the user, 

Neighborhood views can take many forms, all in the genera! 
class of contiguity maps. Any of these views can be over- 

by heavy branching at a node or by attempts to view at 
a distance of several links from the current document. Ав the 
number of nodes in sight grows, the view either becomes clut- 
tered or is forced to multiple screens, defeating the purpose of 
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synopsis. Filtering methods and focused or distorted views belp 
overcome this problem. 

Filtering removes documents from the view based on simple 
criteria. If the documents are typed, a subset of these types can 
be displayed. If links are typed, the view can be generated by 
moving along a subset of link types. Users must manipulate fil- 
tering criteria. 

Distorted views use more complex criteria to determine 
whether nodes are rejected or included in the view. Choice is 
determined usually by global or regional properties of the data- 
base. For instance, the fish-eye viewing technique developed 
by George Furnas shows samples from the database in relation 
to their distance from the viewing point. 

Clusters are another type of distorted view. Here each docu- 
ment is assigned to one or more clusters, which means the view 
from a node shows adjoining clusters rather than single docu- 
ments. One document сап be chosen to stand for the cluster, or 
а separate designator can be generated. 

As with other views, you can deliberately create clusters as 
part of the editorial process, perhaps as an extension of the reg- 
ular hierarchical outlining process. You can also assign docu- 
ments to self-defined clusters upon retrieval. 

Other, less intrusive, ways to provide hypertext location are 
through subliminal or periodic cues not explicitly requested. 
For example, movement between documents might include a 
sequence in which the browser zooms back to a cluster view, 
pans to a cluster of the new document, and zooms into the text 
level. You can also use colors, background patterns, or icons to 
indicate a document's topic or its level in a hierarchy. In a mul- 
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timedia system, you can use sound as a peripheral cue to 
location. 


When Searches Need Help 

Boolean full-text search is the de facto CD-ROM retrieval 
method for a number of reasons. First, users, implementers, 
and data providers experienced in on-line retrieval are accus- 
torned to Boolean search, so they carried their experience to 
CD-ROM. Second, it's easy to precompute the inversion tables 
required in Boolean search and to optimize their layout on the 
CD-ROM. And third, the technique makes modest demands on 
microcomputer processing power. 

Unfortunately, Boolean searches have well-known flaws: 
the search trade-off between precision (i.e, the portion of 
retrieved items actually of interest) and recall (i.e., the fraction 
of truly relevant items that the search finds). You can attribute 
these failings to users who choose imprecise or incomplete 
search terms, the lack of semantic analysis of the documents, 
and the difficulty of determining a node's relevance through a 
binary decision. Whatever the reason, unaugmented Boolean 
search techniques shouldn't be used unless you realize the 
trade-offs involved and are willing to formulate complex que- 
ries. А false sense of completeness or a plethora of irrelevant 
document references is particularly dangerous with sensitive 
databases, such as those used in law or medicine. 

Probabilistic and weighted Boolean full-text searches offer 
substantial improvements, but they have been slow to appear on 
CD-ROM because they impose a higher processing load and 
are more difficult to implement. In the interim, the network 
structure of hypertext databases may improve the apparent per- 
formance of Boolean searches. 


Failing Gracefully 

If yeu build links between nodes into the CD-ROM database, 
it's no longer so important if searches fail to find every relevant 
document. If the target is documents that have related seman- 
tics, it should suffice for the search to retrieve a subset of these 
documents, leaving the remainder to be found by browsing. 

You can also use the hypertext network as a direct component 
of a search. Bibliographic and cocitation analysis сап dramati- 
cally increase search performance in hypertext, presumably 
because the links directly trace the evolution of ideas. When 
appropriate, you can use these techniques to augment CD-ROM 
Irypertext searches. 

Even when the links are not explicitly bibliographic, the hy- 
pertext network can be used in relevance feedback. Spreading 
activation along links from user-marked nodes can be used to 
gene document weights. Marking could be explicit, or the 

rowser could simply record the nodes visited by the user since 
the last search, with an option to forget a document that was a 
false path. 

Regardiess, it's the hypertext designer's responsibility to en- 
sure that these techniques work. Links musi be true reflections 
of semantic relevance, if not exact bibliographic relationships. 


Improving Communication 

For hypertext to succeed, it must have advantages not offered 
by printed or isolated electronic documents. One such advan- 
tage of CD-ROM hypertext is that it can support the iterative 
communication of ideas. 

For example, tdeas exist in the mind as a dense web of enti- 
ties and relations. Hypertext honors these connections by mak- 
ing relations explicit; you can explore them until the idea is 
clear. Because it's easier to jump about in hypertext than it is 10 
thumb through a book or return to the shelves, investigation is 


encouraged. Therefore, hypertext communicates ideas, as op- 
posed to transmitting disconnected bits of information. 

You can store many inquiry paths on CD-ROM. The problem 
CD-ROM hypertext architects face, however, is how to antici- 
pate and build the most useful paths, given that it is impractical 
to provide al) paths due to production costs and time. 

Beyond the economic limits, there may be a cognitive limit to 
the optimum and maximum number of useful links per docu- 
ment. A small hypertext constructed іп Xerox's NoteCards sys- 
tem has an average of slightly greater than 2 links per card. 
Other experimenters with constructed hypertexts report ranges 
of 4 to 8 and 2 to 10 links per screen. Interestingly, these fig- 
ures are close to the number of items considered optimal for 
menu selection: 7 + 2. 

Do these numbers represent a fundamental limit on the num- 
bez of competing items humans can simultaneously consider? 
[f so, the consequences of exceeding this number in hypertext 
documents should be obvious. You could expect choosing a 
path from such documents to take longer because of the need to 
reload links while reaching a decision. 

А related question is, what is the optimum size of a document 
in a hypertext system? Documents created in a hypertext system 
tend to express one idea and tend to be smaller than traditional 
print documents or text files. This fits well with the notion that 
links capture relations between ideas. 

If these suggestions are true, the burden on the author and 
editor of a CD-ROM hypertext is clearer. As yet, there аге no 
automatic tools to extract idea-size chunks from linear text. 
The need for parsimony of linkage suggests that, as in print, 
whal is not ѕахі is as important as what is represented. The bur- 
den of expression and selection is on the human creator. 


Contiguity and Similarity 

When you are trying to decide which types of links to include in 
в CD-ROM hypertext, two associative principles, similarity 
and contiguity, will help. 

Objects in a similarity relation share properties but no fur- 
ther association; they are members of а set or class. On the 
ether hand, contiguity puts objects and events into a spatial or 
temporal relation. The relation may be simple, as in a time line, 
or complex, as in an organized scene or script. Contiguity rela- 
tions аге more readily learned and recalled than abstract con- 
cepis of hierarchies. This is not surprising, since contiguity 15 
the rule in our everyday life. 

Printed media show contiguity relationships with time lines, 
maps, or narrative. Computer scientists have represented conti- 
ашу relations as frames, scripts, and schemata. When you at- 
tempt to understand stories with these tools, you'll find that the 
information transferred is not enough for understanding. The 
text assumes a certain amount of underlying knowledge on your 
part, It is à narrative convention that expected behavior is not 
mentioned. You might say that the value of a narrative is pre- 
cisely in its novelty, its deviation frpm the expected script. 

This narrative convention causes communication breakdown 
when the reader doesn't have the appropriate abstraction in 
mind or can't extract it from the story. This type of failure 
means thal the experience cannot be generalized and reapplied. 

You use similarity relations to codify and retrieve knowledge 
and build classification hierarchies that exhibit the common 
elements of experiences, objects, and concepts. Similarity rela- 
tions capture the generalizations deduced from narrative and 
experience. Similarity enables metaphorical and analogical 
reasoning by highlighting the common features among the re- 
lated elements. 

continued 
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Printed documents show similarity relations via outlines, 
lables of contents, formal taxonomies, and encyclopedic classi- 
fications. In electronic media, key-term indexes define similar- 
ity classes, and structured documents and outline processors 
emulate print conventions for classification. 

[It's difficult to communicate similarity relations because 
they are very general. You must have some common experi- 
ences between you, the author, and the reader to ground the 
argument, or the concepts abstracted become meaningless 
buzzwords. Thus, the reader can't learn the similarity relation 
because it can't be restated in familiar terms. Printed textbooks 
try to overcome this problem by providing examples that the 
student reads to overcome limited experience. Unfortunately, 
there is a practical limit in breadth and depth of coverage in 
textbooks. Some level of prior experience must be assumed. 


Happy Trails 

The value of hypertext is that it gives access to multiple classifi- 
cation hierarchies and many trails of narration and experience. 
When you find a narrative unclear because of a missed concept, 
you can examine other documents in a similarity class. If an 
explanation of similarity becomes murk y, you can follow a trail 
of examples. The user who retrieves desired facts can move 
smoothly into the learning experience. 

Because hypertext can represent multiple hierarchies (and 
printed outlines can't), it lets you explore multiple points of 
classification, which provides a greater chance of discovering 
analogies and metaphors. Different hierarchies can also em- 


body competing views of the same experiences. 
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Multiple hypertext narratives correspond to Vannevar 
Bush's concept of memex trails. They are also called tours or 
paths. Since hypertext is a multivoice medium, tours can em- 
body differing pedagogical approaches to material, or different 
points of view. 

For instance, the same generalized material on ecology can 
be illustrated with different examples, depending on the view- 
еге bioregion. A tour can simply determine the next document 
presented by default, or it can be a dynamic presentation with 

real-time sound, video, and animation components. 

Building structure into CD-ROM hypertext databases is very 
important. It's analogous to the production value added ic 
printed works by editors, designers, and publishers. Successful 
products in the new medium require just as much creative ef- 
fort, though it may take different form. 

CD-ROM has already won a position as an archival system 
for existing data. To go further, opening new markets and 
competing with other media, databases and retrieval systems 
must be specifically crafted for CD-ROM and the new audi- 
ences it can reach. This will happen if technologists and pub- 
lishers ally in a conscious search for new forms. The hypertext 


technique is a good place to start. i 


Editor's note: Adapted from the Нурегіехі '87 conference pro- 
ceedings. Copyright 1987 by the Planning Committee for 
Hypertext 87. 


Tim Oren is a senior engineer at Apple Computer in Cupertino, 


California. He can be reached оп ВІХ c/o "editors. " 
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Laptop screens have been getting more readable lately, 
thanks to a new look at fluorescents 


Wayne Rash Jr. 


inding the proper display ee ra A 
| puters has always been a challenge. These peri- 
patetic machines need a screen that is light and 
easy io read, and consumes little power. From 

the beginning, the liquid-crystal display (LCD) 
has been an obvious answer, but developing one that provides 
adequate performance takes ‘careful engineering and precision 
manufacturing. As the demand for screens grew and the de- 
mand that their quality improve became clear, new techniques 
for producing such displays were needed. 

LCD screen development 
has continued apace. In the 
last few years, we have gone 
from bare displays to displays 
with backlighting, and then to 
supertwist LCDs. At this 
writing, the state of the art re- 
sides with Zenith Data Sys- 
tems’ fluorescent-backlit, 
dual-layer, supertwist LCD. 

Zenith calls its display 
"page white." This means 
that the background areas are 
white rather than light blue, 
апа the dark areas are black 
or gray rather than dark blue. 
In addition, the new Zenith 

demonstrates а con- 
trast ratio of about 20 to 1, 
while its predecessors oper- 
ated at a ratio of about 12 to 1. 
Taking Apart the Zenith 
Display | 
Zenith's new version of its — 
LCD, used in its new 80386- T 
based laptop computer, gets | 


ILLUSTRATION: ROBERT TINNEY © 1988 


its clarity and lack af color through a new backlight and an ad- 
ditional layer in the LCD panel itself (see figure 1). In addition, 
some engineering changes were required to realize the screen's 
potential clarity. 

The rear of the typical backlit display differs from the famil- 
jar reflective LCDs by having a light source instead of a reflec- 
tor. While this reduces the ability of the display 10 work with 
available room light, the significantly greater amount of light 
shining out from the screen results in a brighter display. The 
only exception to сезі is Viewing the screen іп direct sunlight, 
which can overwhelm most 
light sources. Even in direct 
sunlight, however, the limited 
reflective capability of the 
backlight is adequate for 
viewing. 

In the past, the backlight 
has been an electroiumines- 
cent panel. This panel gener- 
ated white light, which was 
transmitted through the 
LCD's polarizing layers, 
emerging as blue-tinged light. 
The light areas normally ap- 
peared as light blue, and the 
dark areas looked dark blue. 
In their most recent imple- 
mentations, these screens 
were clear and visible, dem- 
onstrating а contrast ratio of 
about 12 to 1. 


The Backlight 

The differences in the newest 

Zenith display begin with the 

way іп which the light is gen- 
continued 


DECEMBER 1988 = BY TE 321 


FEATURE 
LIGHT, BRIGHT, AND WHITE 


erated. To produce a brighter light source, Zenith chose Fluo- 
rescent tubes in place of the electroluminescent display used in 
its (and other ies’) laptop computer designs. The fluo- 
rescent tubes produce a much brighter, but much less consis- 
tent, light. 

The problem with making the light even was solved by creat- 
ing а reflector and diffuser that blocked most of the light di- 
rectly in front of the tubes. Essentially, the diffuser was made 
partially reflective in front of the tubes. The level of reflectiv- 
ity was reduced farther away from the tubes. This reduced the 
level of light directly in front of the tubes to keep them from 
showing through the display, while not wasting the light they 


generated. 

The light comes from a pair of 2.5-watt tubes designed for 
this application. The differences from standard tubes inciude a 
more constant light level, the ability to handle more than 
10,000 on-off cycles, the ability to have a variable light level, 
and the ability to start instantly. 


Polarization and Blue 

The light emerges from the diffuser as white, nonpolarized 
light. Immediately in front of the diffuser is the rear izer, 
which passes only vertically polarized light. This readies the 
light for the next stage, the supertwist LCD. 


Glass (rear); Bquid-crystal layer (white із rotated 
tranamittad vertical 


horizontal by беѓаић, or 


The LCD material 15 а super-rotator: It will rotate light 
through several thousand degrees per millimeter. According to 
Kevin Menkin, Zenith's material will rotate light through 
about 30,000 degrees per millimeter, compared with quartz, 
which rotates light only about 20 degrees per millimeter. 

This high rotation allows an extremely thin layer of LCD ma- 
terial to be used. The light gets a net rotation of 90 degrees from 
the material, although the actual rotation is likely to be a multi- 
ple of 360 degrees, plus 90. While this high rotation allows for 
extremely thin liquid crystals, it also causes some serious engi- 
neering problems. The glass facing the liquid crystal must be 
manufactured with extreme precision so that the thickness is 
uniform. Even very slight differences can result in areas where 
the light gets twisted more or less than is desired. In a display, 
this appears as a blotchy area. 

When power is applied to the LCD material, the normally 
twisted crystals untwist. This allows the polarized light to pass 
through unchanged. 1f the light was vertically polarized when it 
went in, it wil] stay that way when it emerges. 

The problem with the liquid-crystal polarizing material is 
that it treats blue light differently from the other components of 
white light. Depending on the material, it can rotate blue light 
either slightly more than other light or slightly less. In either 

confined 


but both whites are blue-shitted): gíass {ironi 


White (unpolarized) 


Blue-white (horizontal) Ваша crystals = off 
or blue-white (vertical liquid crystals = on 


Compensating layer (corrects blue) 


Transmitted or blocked 


White (horizontal) (blue reabsorbed) 
or white (vertical) (blue reabsorbed) 


Figure 1: Structure of the Zenith supertwist LCD, showing two unusual features—the diffuser layer and the compensating layer. 
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66. . .the UltraSync has 
the edge in brightness and 
sharpness over the (NEC) 
MultiSync, making its text 
easier to read. . . the Ultra- 
Sync's sharp display topped 
the fuzzy (IBM) 8513 dis- 
play hands down. . . display 
image is as sharp as a 
stiletto and as bright as an 
arc lamp. . . Even as the 
brightness is turned up. . 
the characters displayed on 
the.. screen remain clear 
and sharp. .. excellent 
video qualities. 99 


7 ТІ " T OMPUTING | 


May 1988 


(€ Picture quality was 
excellent, and results for 
features available were far 
above average. . . Colors 
maintain their consistency 
and sharpness over the 
whole screen. . . has excel- 
lent placement of controls 

. -widest combination of 
vertical scan rates. . . takes 
up little space on a desk... 
the top multiscanning 
monitor in our ratings. J3 


карму ССА. ЕСА, PGC MDA. Hernia. 
MOGA, VGA and more 
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28mm do! pitch, 800x600 resolution. 


When it comes to high-resolution autosyn- 
chronous color monitors that are IBM PC, 
Р5/2, Apple Mac П and SE Series com- 
patible, the experts point to UltraSync. 

Why? UltraSync's brillant color display 
and superb high-resolution, for starters. 
Also because UltraSync offers extensive 
graphics standards** compatibility due to 
its wide autosynchronizing frequency 
ranges. It adjusts automatically to prac- 
tically any standard. Then there's Ultra- 
Sync's automatic picture sizing. Built-in 
text switch. Ergonomic design. Апа its 
affordable price ($849). 

But don't take our word for it. Read 
what the experts have to say. UltraSync, 
the only real choice. For more informa- 
tion, contact Princeton Graphic Systems, 
601 Ewing Street, Building А, Princeton, 
New Jersey 08540, (609) 683-1660. 
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August 22, 1988 


66. . .its finer dot pitch 
produced crisp images 
with none of the graininess 
found on some monitors. . . 
produced some of the 
brightest and clearest 
colors we saw, . , Ease of 
use rates a good score... 
outperforms many compet- 
ing monitors in both color 
duplication and text clarity 
...а very good buy. 97 


& HOME OFF OFFICE 


COMPUTING 


August 1988 


66. ..easy on the eyes 
and sharp enough in the 
text mode for long, eye 
strain-free word process- 
ing. . .colors are bright 
and rich, and the display 
seemed sharp from corner 
to corner. . .the quality is 
superior. . .the Princeton 
UltraSync is one of the 
best monitors available for 
less than $1,000. . .а 
superlative buy. 39 


September 1988 


é¢...very crisp display 

. -Its colors are better 
than those on NEC's 
Multisync II. 22 
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"On" liquid-crystal 


Compe ng 
liquid-crystal layer 
(always off) 


(reoriants blue 
back to vertical) 


Figure 2: An "on " pixel polarizes light, which is then 
blocked by the front polarizer and appears as a black pixel 
on the white background. 


Ultraviolet 


Polarized 
(vertical) white 


` "Of" liquid-crystal layer 
(rotates blue to and 
| nonblue near horizontal) 


| Compensating second 
liquid-crystal layer 


(always off) (shifts 
nonbiue to horizontal) 


Figure 3: Light passing through an "off" pixel is not blocked 


by the front polarizer and appears as white. 
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case, a relatively greater amount of blue light emerges from the 
liquid crystal. Zenith counteracts this by adding an additional 
optically active layer after the liquid crystal. This layer over- or 
under-rotates the blue light in the opposite amount that the lig- 
uid crystal did. The net result is that the blue component of the 
light is in proper proportion with the rest of the light passing 
through the display. 

Once the light emerges from the color-compensating layer, it 


passes through the final polarizing layer. This layer, which is 
also vertically polarized like the first layer, blocks out light 


with horizontal polarization. This means that when the light 
passes through the liquid crystal that is turned on, it picks up an 
additional 90 degrees of polarization, won't pass through the 
front polarizer, and shows up as a dark area (see figure 2). 
Light that passes through a pixel that is off will remain verti- 
cally polarized and wil] show up as a light area (see figure 3). 

The result of the compensation is an LCD that appears black 
and white. In reality, there is still a slight blue tinge, but it tends 
to be very slight. One advantage of having the brighter light 
source is that the contrast gets higher. This happens because 
more light can be blocked out by the polarizing layers and still 
have acceptable bri я 

The higher contrast ratio also produces а better gray scale. 
Zenith's Kevin Menkin explained that the wider range of con- 
trast also gives a wider range of grays. The gray scales are pro- 
duced by turning the LCD material in each pixel on and off 
quickly. The ratio of on versus off determines the gray level. 


Capabilities and Problems 

Zenith clearly has high hopes for this display technology. The 
company says that this LCD can be made to be faster than a 
CRT. In addition, there are strong indications that the company 
is planning a color version of this display. 

From the user's standpoint, there are a few problems with 
the fluorescent-backlit LCD. It is, of course, expensive, which 
explains why the company has it only on its top-of-the-line 
80386-based laptop. In addition, the diffusing panel is less than 
perfect from some vantage points. In fact, at some angles you 
can see a faint indication of the fluorescent tubes. 

Otherwise, this display limits its problems to engineering. 
According to Menkin, most of the display development prob- 
lems relate to engineering rather than technology. The high 
level of precision required for the glass in the LCD was the 
thorniest, but it was eventually solved. 

The other problems relate to the backlight. Without the great 
quantity of light produced by the fluorescent tubes, the com- 
pensated supertwist display would not work. Zenith tested this 
on traditional backlighting and created a screen that no one 
could read. The fluorescent backlit display is as readable as a 
CRT because of the light levels. In fact, it is so bright that it puts 
out more light at its lowest setting than traditional Zenith lap- 
tops do at their highest. 


Bright Future 
The compensated, fluorescent-lit LCD is clearly the next step 


in the evolution of flat, portable display technology. It con- 
sumes less power than gas and is more read- 
able. It is also brighter and clearer than traditional LCDs, and 
once it becomes possible to engineer this form of display into 
more traditional laptops, we should see plenty of them. Ш 


Wayne Rash Jr. is a member of the professional staff of Ameri- 

can Management Systems, Inc. (Arlington, VA), where he con- 
waits with the federal government on microcomputers. Yow сап 
reach him on BIX аз "waynerash. " 


FIGURE ILLUSTRATIONS: LORI BAKER © 1988 


Our Profile Will Make You Smile! 


Our Price Will Make You Happy! 


Introducing IntelliSync? The New Intelligent IntelliSync The Best Choice 
Multi-Frequency Monitor From 3LYNX? = 


It starts with the outstanding design features such as the 
small foot print, and streamlined profile (even slimmer 
than single frequency color monitors). 

Next the IntelliSync is compatible with the CGA, EGA, 
VGA, and more, as well as being an excellent companion 
to all PC/XT/AT*? Apple Macintosh II} and the new 
IBM PS/2* systems. 


The cost of IntelliSync is nearly 1/3 less than its 
major competitor Most impressive is that it 
is manufactured by 3LYNX, a video 


display monitor manufacturer pro- Color Text 
ducing critical video components for Ори 

the majority of the гор FORTUNE eee 
500 computer companies for years. 


For information on the new 3LYNX “rs 


IntelliSync Monitors call or write 


today. Call toll free 1-800-243-5969. — : 
Or 1-800-24-3LYNX. Fax # (408)  !meMSyne Monochrome З T 
434-0466. International Calls with vivid gray scale. | 


(408) 432-8833. 
* Registered trademarks of their respective companies. 3LYNX and IntelliSync are registered trademarks of ЗХ Technologies Carp. 
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1450 Seareel Lane 
San Jose, CA 95131 


We Guarantee Good News 
Every Monday Morning! 


n fact, we'll guarantee the best 
| news—100% factual, accurate and 

unbiased expert analysis of signifi- 

cant developments in the personal 
computer industry. [ust straightforward, 
no-nonsense professional reporting of in- 
dustry news, product announcements and 
key events as they happen each and every 
week 


BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continuallv-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IEM-compatible, Apple Macin- 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTBweek guarantees what no other 

personal computing publication can by 

building on two renowned and respected 
technical resources: the award-winning 

Microbyles Daily on-line news service and 

the technical expertise of the BYTE 

Editorial Staff aided Бу the new resources 

available lo them in the recently expand- 

ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 

* New data storage techniques, in- 

cluding CD-ROM, erasable optical and 

other text, graphics, and video storage 
technology. 

* Expert systems, with an ex- 
amination of both the lechnical 
and human aspects of 
implementation. 

* Bus standards and the war be- 
tween IBM and the clone 
manufacturers—with critically 
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important user ramifications. 

* Legal skirmishes and “look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

* Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

* LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

* Network management, а complex and 
increasingly important topic for per- 
sonal computers in both small and large 
offices. 

* PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

* New, easy-to-use p ning 
systems such as CASE and 4th Genera- 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in- 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 ($495 outside the U.S. and 
Canada|—a savings of $100 off the regular 
rate. Your subscription to BYTEweek in- 
cludes 50 issues and a free subscription 
to BEX, which includes access to the 
award-winning Microbytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek’s toll-free number: 


1-800-258-5485 


to order your subscription or request 
more information and a free sample issue. 


This final part looks at 
hardware nuts and bolts 
and also at 

the driver program 


he first two parts of this article 

gave you a background in multi- 

architectures and de- 

scribed the basic algorithms 

used in the Circuit Cellar Mandelbrot en- 

gine. In this part, ГІ! go into the nuts and 

bolts of the engine's hardware and ex- 

plain how the driver program in the IBM 
PC AT controls the engine. 


Many Processors 
A multiprocessor system is made up of 
perhaps hundreds or thousands of sepa- 
tate computers. The overall cost of the 
system is largely determined by the cost 
of each individual computer, so there is a 
strong motivation to keep costs under 
control. If a uses 256 processors 
that each cost $1000, few people can af- 
ford the full system. 

As I explained in Part 1, the multipro- 
cessor's hardware architecture must 
match the problems that it will solve. If 


computer channels. The fact that those 
links are expensive simply means that's 
the price of solving the problem in the 
fastest way possible. 

Tbe iterative formula that produces 
Mandelbrot-set images is ideal for a mul- 


but need little communication to set up 
the processors and report the results. A 
simple processor with low-cost commu- 
nications can handle the problem ade- 
фиг. 

The Mandelbrot engine uses the Inte) 
$751 single-chip microcontroller as its 
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Part 3 


А SUPERCOMPUTER 


basic building block. Figure 1 shows all 
the circuitry associated with a single pro- 
cessor. The hardware is deceptively sim- 
ple, because the 8751 is а complete com- 
puter on a chip—there's а lot of hardware 
behind those pins! 

['ve long believed that something was 
lost when computers stopped sporting 
front panels with blinking lights, so there 
are two LEDs for each processor. The 
program turns on one LED when it's 
computing and the other when it's done. 
A glance at the front panel indicates the 
state of every processor іп the engine. 
The LEDs also assist in program and 
hardware debugging. because the pro- 
gram blinks them in specific patterns 
when it's waiting in various loops. 

The 8751 receives data and setup in- 
formation through its seria] input port, 
which is driven by a buffer that is shared 
by all the chips on a single card. The re- 
sults of the Mandelbrot set calculations, 
as well as ID and version information, 
are sent over the 8751's serial output 


port. Each chip has a separate ogtput 
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buffer that drives the single serial output 
line leaving the card. 

The chain-in and chain-out lines pro- 
vide control and timing information dur- 
ing the calculations. When the program 
finishes evaluating the iterative formula 
for iis current point, it waits for a pulse 
on the chain-in line before transmitting 
its result. After the final stop bit of the 
result message is finished, the chip 
pulses its chain-out line to signal the next 
processor in line that the serial output is 
available. 

With those simple connections, each 
processor can receive data and send re- 
sults in an orderly manner. The next step 
is to connect 256 of these processors into 


a single system. 


It's in the Cards 

Although I could have designed a single 
card with 256 40-ріп ГИР sockets and 
512 LEDs, I figured that it made more 
sense to build the engine from smaller 
units. After all, a single-card computer 
would occupy about 534 square feet and 
cost a small fortune. 

Each 8751 is rated at no more than 250 
milliamperes of current from the 5-volt 
power supply. While М ampere doesn't 
sound like much, a full-bore engine with 
256 will draw about 64 A! 
The two LEDs at each processor add an- 
other ampere or so to the bill. Obviously, 
there would be some problems getting 
enough power onto that single board. 

After worrying about the problem for 
а while, I decided that a board with eight 
8751s made a nice unit. Photo ) on page 
332 shows а hand-wired prototype with 
alI eight processors installed and 16 
LEDs ing over the edge of the card. 
The card draws about 2 A of current, low 


PODER NEC PIER REN Pete 


"Figure 2 2 shows the connections for a 
single card. To reduce the complexity of 
the drawing, I've shown the eight proces- 
sors as blocks with I/O connections 
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rather than as separate chips. Notice how 
the serial I/O ports are connected іп 
common to all chips, while the chain-in 
and chain-out lines snake throughout the 
card 


The LEDs are connected to output- 
port pins on the 8751 through 3.3- 
kilohm resistors that limit the current to 
about ] mA. Normally, a transistor buf- 

> fer providing 10 mA of 20 mA drives the 

CLOCK EL 7 -g Т indicator LEDs, but I didn't think the ad- 

| L- ditional hardware was worth it. Instead, E 

acse T > | | used high-efficiency red LEDs that are 

o W surprisingly bright at 1 mA. 

CHAIN IN[. 7 ат The 8751, like all computers, requires 

a clock signal to sequence its internal 

ар registers and buses. Normally, а crystal 

SWITCHES 10...716- 2 гсн | q EL connected directly to the 8751 provides 

ш that clock signal; each 8751 would then 

use a separate crystal. [n this applica- 

tion, it didn't make much sense to have 

eight crystals on one board, so I included 

У» SERIAL QUT some circuitry to buffer the clock signal 

from опе 875] to the other seven. The 

few parts needed for the buffer cost 
эм. IN ә » much less than seven more | 

Because all the processors are driven 
by a common clock signal, their internal 
bus activity is synchronized. This can 


PCSS-8TX 


—Sama features as PCSS-8X, 
but uses RJ45 modular 
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produce awesome current spikes оп the 
5-V supply, a situation that demands 
100-nanofarad bypass capacitors across 
every IC on the board. These capacitors 
supply the transient current needed by 
each processor and reduce the spikes on 
the rest of the card. In addition, the cards 
have a ground plane on the top surface 
and heavy power-bus lines on the bot- 
tom, 50 there is a relatively low imped- 
ance connection to the 5-У supply. 

One port of the 8751 is dedicated to 
switches that provide setup and test infor- 
mation. Rather than put à separate DIP 
switch on each card and risk having one 
switch in the wrong position, I used a sin- 
gle DIP switch for all the cards. Figure 2 
shows port РІ connected to eight card- 
edge pins that provide the switch infor- 
mation 


Since the software can handle any 
number of processors, it made sense to 
design the hardware the same way. А 
jumper block on the card connects the 
chain-out line from each processor to the 
card's chain-out line. The first 
must be installed in socket ІСІ, and all 
processors must be contiguous, but by 
setting the jumper correctly, you can in- 
stall any number of 8751s on the card. 

Notice that, since I stored the Mandel- 
brot engine program in EPROM in each 
processor, there is no boot se be- 
fore the program is ready to run. Unlike 
ІВМ PCs and other common computers, 
the Mandelbrot engine is easily and 
quickly reset. In fact, all the 8751 reset 
lines are connected and driven 
by the DTR line from the AT's serial port 
(through a level converter and buffer, of 
course), so that the АТ can reset the en- 
gine at the start of calculations. This en- 
sures that the engine is in a known state 
агкі ready to receive setup information. 


Cards on the Rack 

А complete Circuit Cellar Mandelbrot 
engine consists of 32 cards with 8 proces- 
sors on each card (256 processors). Since 
that would ire a card rack about 1 X 
feet long and involve distributing 64 A of 
power supply equitably along the rack, I 
decided to take a more modest ap- 


holds eight Mandelbrot engine cards. 
The power requirement for this rack is 
about 15 A, which is reasonable for a sin- 
gle power supply. (One point that bears 
mentioning is that a failure in the power 
supply can crisp 64 in one 
shot, so the rack also includes an over- 
voltage crowbar protector. 

Figure 3 shows the connections for 
one rack, with each card shown in place. 


One of the cards, the Rack Master, has a 
socket for the DIP switch needed to tell 
the 64 processors what serial-port rate to 
use, and so forth. The switches in each 
rack are identical. 

A full Mandelbrot engine requires 
four racks. Figure 3 alsc shows the PC 
serial-port connections required to con- 
trol the whole multiprocessor. As is indi- 
cated, you need relatively few wires for а 
computer with 256 processors. (The 64- 
processor engine we put together at the 
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Circuit Cellar has about $6000 in hard- 
ware and 250 hours of wiring. Using a 
conservative $40-per-hour technician 
rate, our Mandelbrot en- 
gine cost about $16,000.) 

I’ve glossed over one small complexity 
up to this point: The serial-port connec- 
tions from the PC use the standard RS- 
232C voltage levels, while the connec- 
tions within the Mandelbrot engine are 
strictly TTL. One card, the Array Mas- 

cominued 
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ter, includes ап MC145406 level con- 
verter (1C5) that handles the translations 
between the two standards. That card is 
ajso the Rack Master for the first rack, so 
it also has a DIP switch. 


Skipping Jumpers 

From reading the description of the Man- 
delbrot engine, you'd think that there are 
three different types of cards: а single 
Array Master, three Rack Masters, and 
28 ordinary cards. While I could have 
designed three cards with three layouts, 
it made а lot more sense to design а single 
card that could serve in all applications. 

The ordinary way to do that would use 
a set of jumpers on the card to select vari- 
ous ГО configurations and route signals 
to the appropriate places on the card. You 
could then select the "personality" of the 
card by the various jumper locations. 

In this application, I decided that 
using personality jumpers was & bad 
idea. With up to 32 cards in a full Man- 
delbrot engine, it was almost certain that 
one or two jumpers would be misplaced, 
and it could take hours to track down the 
offending card. So the ideal goal was to 
eliminate jumpers entirely, except for 
the single jumper that designates a card 
with fewer than eight 87518. 

If you refer back to figure 2, you'l! see 
the schematic for the Array Master card. 
The three Rack Master cards omit the 
МС145406 level converter and the 1,621 
chip that combines the serial data from 
the racks. Al the cards can be identical, 
with the appropriate chips omitted from 
cards that don't need them. 

It turns out that all the connections 
normally made through jumpers can be 
made by back-panel wiring between the 
cards. This explains the odd connections 
shown in figure 3. 

For example, the АТ” serial port con- 
песіз to the serial data-in line on pin А7. 
The MC145406 converter translates the 
RS-232C signal into TTL voltages and 
drives four gates in the 7415241 buffer. 
One of these connects to all the serial- 
port inputs on the card, and when the 
card operates as the Array Master, it also 
drives the seven other cards in the rack 
through pin В15. 

The other three gates drive the re- 
maining three racks through pins B14, 
B13, and B12. Because only the Array 
Master card has the 74LS241 buffer, 
each line from the Array Master to a rack 
connects to pin B15 on all the cards in 
that rack. If you trace the circuitry, you 
will see that pin connected to all the pro- 
cessors on the card; the pin doesn't care 


which way the electrons are flowing. 
continued 
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Figure 2: The schematic of a Mandelbrot engine card. 
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Each card has a single seria] output 
line from all the processors on the card. 
АП eight outputs in a rack are connected 
in common, so 64 open collector 
are tied together. Because І didn't think 
connecting 256 gates in four racks to- 

made much sense, the Array Mas- 
ter card has a 741.521 gate to combine the 
four signals into one. Remember that 
only one 8751 will be transmitting data 
on the serial line at a time, so only one of 
the 256 gates will be active. 


Engine Software 
Because the Mandelbrot engine is dedi- 
cated to computing one formula, the pro- 
gram structure is simple. Figure 4 shows 
the block diagram of the code, which is 
written in 8051 assembly language. 
Immediately after a hardware reset, 
the program examines the switches to 
figure out the bit rate for the serial port. 
Timer 1 in the 875| controls the bit rate, 
but the timer period is set by the proces- 
sor's clock input. Various members of 
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Photo 1: A prototype of one eight-processor card from the Mandelbrot engine. 
High-efficiency LEDs are along the left af the board, and notice the windows on 
each CPU for programming the on-chip EPROM. 


Photo 2: A prototype rack chassis, 


to hold eight cards (for a total of 64 


processors). Note that this chassis also houses a Circuit Cellar AT, complete with a 


hard disk drive. 
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the 8051 family can run with clocks up 
to 16 MHz, so the switch settings must 
also tel] the program what the clock fre- 
quency is. There's no way to figure it out 
from within the 8751. 

The Mandelbrot engine can have up to 
256 identical processors. The data for 
each processor depends on the particular 
part of the complex plane under scrutiny. 
as well as the section of the plane as- 
signed to that processor. If all the proces- 
sors run the same program and they all 
receive the same serial data, how can the 
control program teli them apart, and how 
do they know which one they are? 

The chain-in signal provides a way to 
assign each processor a unique address. 
When the AT begins assigning the sd- 
dresses, it toggles the chain-in line con- 
nected to the first and sends 
the first address. The 8751 program 
waits until it sees an address immediately 
following a pulse on its chain-in line, 
grabs that address as its own, and trans- 
mits an inverted copy оп its serial-out 
port. When the transmission is complete, 
it toggles its chain-out line to signal the 
next processor. 

The AT sends addresses starting with 
0, so the first address is 00 hexadecimal! 
and shouki be returned as FF hexadeci- 
mal. When all the processors have 
grabbed their unique addresses, the АТ 
will see a pulse on the chain-out line 
coming back from the arrgy. At that 
point, the AT knows how many proces- 
sors are installed in the engine, and each 
processor knows its unique address. 

The processor addresses will remain 
set until the next hardware reset, so 
there's no need to go through the address 
assignment loop again. The AT must 
keep track of whether the array has been 
initialized, so that it doesn't perform the 
address assignment at the wrong time. 

Each processor is responsible for a 
group of points in the complex plane. 
The AT must download the location of 
those points before the processor can 
start computing, so the entire engine 
waits for the initial data after the address 
assignment is finished. 

The AT assigns data in two passes, 
common and individual. Common data 
applies to all processors, and it sets items 
like maximum number of iterations and 
point size. Individual data varies accord- 
ing to the processor; it controls the point 
location in the complex plane. 

Each processor begins computing as 
soon as it has all Ae and indi- 
vidual data. There's no reason to wait for 
all the processors to be started in unison, 
so you'll see the LEDs flicker inte action 
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Figure 3: The complete schematic (sans buffers and support chips) for the Mandelbrot engine, detailing how the processors 
are chained together. 
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in а wave as the AT assigns data to cach 


processor. 

1 described last month how the AT 
reads data out of the array. To summa- 
rize, it toggles the chain-in line to the 
first processor, which responds with the 


Calculate 
one Mandelbrot 


iteration 


results of its calculations on the first 

point and toggles the chain-in line for the 
next processor. Once each processor has 
ака, the АТ formats the data into 
dots on the screen and then repeats the 


process. 


Figure 4: The flowchart for the program executed by each processor of the 
Mandelbrot 


engine. 
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The AT program divides the mumber 
of points on the screen by the number of 
processors in the engine, to decile how 
many points each processor must handle. 
For example, an EGA display has 
224,000 pixels, so a four-processor en- 
gine will have 56,000 (224,000+ 4) 
points assigned to each processor. 

Figure 5 illustrates how those 224,000 
pixels are divided among the four pro- 
cessors. Each processor is responsible 
for every fourth pixel across the line, and 
the assignments repeat on each line. The 
common setup data tells every processor 
that it must compute 160 pixels along the 
real axis before stepping the complex 
axis value. After 350 complex steps, the 
processor has finished its 56,000 points; 
it simply returns to the top of the loop and 
waits for the next set of data. 

The sequence of events follows the 
classic “set up, read data, compute, 
write data, repeat forever" loop. In this 
case, though, the processors have only 
two LEDs and а serial port for communi- 
cation, which is quite different from 
most computers you've seen before. 

Although the AT program can handle 
engines of any size, it picks a line length 
that is the largest multiple of the actual 
number of processors. If it finds 9 pro- 
cessors installed (one full card and one 
lonely 8751 on another), the line length 
will he 639 (9 x 71). Six full cards with 
48 processors will give a 624-pixel line 
(48 x 13), and so on. Installing а num- 
ber of processors that "fits" into 640 
pixels is best. 

A]] the processors in the engine will 
cease computing after the complete Man- 
delbrot set is finished, at which time the 
AT can reload new common and individ- 
ual data without having to reassign pro- 
cessor addresses. If the AT needs to in- 
terrupt a calculation in progress, it sends 
a single command to all processors that 
forces them into the idle state. If all else 
fails, of course, the AT can simply toggle 
the reset line and start from scratch. 


Images On-Screen 
The results of the Mandelbrot engine's 
calculations could be presented às a 
printed listing of the 224,000 counts 
needed to fill an EGA display, but it 
makes a lot more sense to view them di- 
rectly. The program should also let you 
specify coordinates and areas by simply 
indicating a section of the screen. After 
all, typing in 19-digit numbers 18 no fun! 
Function and cursor keys control al] the 
AT program's actions, so little typing is 
needed to make it work. 

The EGA has more capabilities than 
most people realize, so we took the op- 
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portunity to show off a few of them in the 
Mandelbrot engine driver program 
(known simply as DRIVER). It’s written 
in Microsoft C 5.1, with a few routines in 
Macro Assembler 5.1 to handle the video 
interrupts and some ugly machine de- 
tails. (This code is available on the Cir- 
cuit Cellar bulletin board system.) 

All current EGA cards come equipped 
with 256K bytes of video memory, and 
DRIVER uses it all. To ran DRIVER, 
you will need a 256K-byte EGA card and 
a display similar to an IBM Enhanced 
Color Display or an NEC MultiSync that 
can show 640 by 350 pixels in 16 colors. 
It does not support CGA cards, Hercules 
adapters of any sort, or (of course) the 
nongraphics IBM monochrome display. 

At this point, DRIVER treats a VGA 
card just like an EGA, but we may at 
some time in the future add more capa- 
bility to get better images using the VGA 
320- by 200-pixel 256-color mode. We 
did a few sample VGA screens (sorry, 
the code isn't in distributable form yet), 
and once you've seen Mandelbrot-set 
images in full color, you'll never want to 
go back to 16 colors again. (Those of you 
with old true-blue 64K-byte IBM EGAs 
are out of luck. You are overdue to add 
the memory daughterboard and RAM 
chips. Given the current price of mem- 
оғу, you may need to shop around, but 
the expansion will be worth the price.) 

Figure 6 shows how DRIVER uses the 
256K bytes of video buffer. The EGA 
hardware supports smooth horizontal 
panning and vertical scrolling, so the 
buffer is laid out with 546 scan lines of 
960 pixels csch. The first 21 scan lines 
are dedicated to a hardware split screen 
that shows status messages and prompts, 
50 the area available for graphics is actu- 
ally 960 hy 525 pixels. The 640 by 350 
pixels visible on the screen can be 
scanned smoothly over the background 
using the cursor keys. 

The results from the Mandelbrot en- 
gine can fill either the screen area or the 
whole video buffer. If DRIVER is іп 
full-buffer mode, you can tour the com- 
plex plane while the image is being 
drawn. The scrolling and panning is con- 
trolled by an interrupt routine driven by 
the vertical interrupt from the EGA card. 

Because that video interrupt is so criti- 
cal, DRIVER will not work if you have a 
true-blue IBM VGA Display Adapter 
сага for your PC, XT, or АТ. For what- 
ever reason, ПВМ did not implement the 
vertical interrupt signal on the PC ver- 
sion of the WGA card. DRIVER cannot 
update the screen at the right times with- 
cut the vertical interrupt signal. Real 
VGAs work just fine, however, because 


the PS/2 system board includes the inter- 
rupt signal. Nice move, [BM. 

I've had trouble with “super EGA” 
boards that automatically switch between 
various graphics modes. DRIVER is 
badly behaved in that it directly manipu- 
lates the hardware, so make sure that 
your board switches are set to disabte all 
the super features if it doesn't run on 
your hardware. Successfully running 
DRIVER is a good test of your board’s 
compatibility with a genuine IBM EGA. 

and prompts appear on a 
split-screen line that appears only when 
the are needed. At all other 
times, the ful] 350 scan lines are filled 
with Mandelbrot-set graphics. The verti- 
са! interrupt routine scrolls the split 
screen up and down, while the rest of the 
program continues about its business. 

DRIVER can save images on disk, but 
it dumps the complete contents of the 
buffer with no compression. А single 
Mandelbrot image requires 252,512 
bytes of disk space, so a hard disk drive is 
essential. The prototype with the 
AT controller thai I built sports а 32- 
megabyte hard disk drive, which filled 


Figure 5: Assigning pixels to processors. If you 


up surprisingly quickly. 

DRIVER's main purpose is to control 
the engine, but it also includes functions 
that get the engine running and that mea- 
sure its performance. Various function 
keys pop up statistics describing the cur- 
rent image, and a summary line appears 
after an image is finished. 


The Problem with Benchmarks 
Benchmarks can be misleading under the 
best of circumstances. When it comes to 
evaluating a multiprocessor system, 
benchmarks can be downright danger- 
ous. There's more to it than just running 
a program between stopwatch clicks. 

The ordinary benchmark sequence for 
a new computer seems to involve running 
the Sieve program at least once, along 
with a few other programs that exercise 
memory, disk accesses, and floating- 
point math. The problem, of course, is 
that the Mandelbrot engine can't run апу 
of those programs: It's designed to solve 
one problem very well, and it can't han- 
Ше any other task. 

50 a more appropriate benchmark 


те running a four-processor engine, 


the control program assigns pixels to successive processors by moving through the 
screen buffer horizontally left to right, then down. 


| 21 scan lines for &plil-acteon window 


Figure 6: А тар of the EGA video buffer (256K bytes), as used by the Mandelbrot 
driver program. 
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might compare the Mandelbrot engine 
against other Mandelbrot-set programs 
that run strictly on a PC. The problem 
here is that the programs on the two ma- 
chines are totally different, so it's not 
clear what "performance" the bench- 
marks would measure: hardware, soft- 
ware, or firmware. 

Worse, the Mandelbrot engine re- 
quires a driver program running on a PC 
to handle all its setup and ГО. Obvi- 
ously, a faster PC will run the driver pro- 
gram faster, so the performance will in- 
crease, even though the engine itself 
remains unchanged. Should the bench- 
marks include testing on various PCs to 
isolate the effects of the driver? 

I decided that the only reasonable way 
іп benchmark the Mandelbrot engine was 
to айа code to DRIVER that simulated 
the engine's calculations. The compari- 
sons could then take DRIVER as a con- 
stant and concentrate on the differences 
between the engine and the PC simula- 
tion. This also ensured that any hardware 
differences on the PC would affect the 
engine and the PC simulation equally. 

DRIVER can handle three levels of 
simulation. You can run it to plot the 
Mandelbrot set directly without the Man- 
delbrot engine. Entering the command- 
line switch -FAKE:1 invokes double-pre- 
cision floating-point calculations with 
about 52 bits of precision. 

The -ҒАКЕ:2 switch uses single-preci- 
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sion Floating-point math with about 24 
bits of precision. The -FAKE:3 switch 
triggers a precise emulation with fixed- 
point numbers identical to those used in 
the engine. 

The two floating-point simulations (as 
well as the rest of the code) take advan- 
tage of a math coprocessor if the PC has 
one available. The fixed-point simula- 
tion is written in C rather than tightly op- 


T.« 


is slower than the 
Mandelbrot engine by a 
factor of 22. 


timized assembly language, so the per- 
formance is excruciatingly slow. The 
comparisons shown below use only the 
-FAKE: 1 simulation mode. 

Figure 7 summarizes в head-to-head 
competition berween an 8-MHz IBM PC 
AT and a Mandelbrot engine with 64 pro- 
cessors. The AT takes 85 minutes to gen- 
erate the same image that a 64-processor 
engine knocks off in 3.9 minutes. Add- 
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Figure 7: The log- Jae plóc of elapond tia so eatem à атып port 


of the set versus number of processors 
the same image. 
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. Also shown is the time for an AT to ploi 


ing a 10-MHz 80287 to the AT improves 
its performance to 9.7 minutes, while the 
engine drops to 2.8 minutes because of 
the improved speed in DRIVER. 

Those numbers are worth examining 
in more detail. The AT is slower than the 
engine by a factor of 22! Adding an 
80287 improves the AT by a factor of B.8, 
but the engine is 3.5 times faster than 
that. Not bad for a bunch of single-chip 
microcontrollers. 

Remember that engine calculations 
use more precise numbers to derive the 
results, so the Mandelbrot-set images 
will be slightly different. I suspect that 
the engine results are more "correct," 
but I don't have any way to prove it (I'm 
certainly not going to run the calcula- 
tions by hand). 

The engine's performance depends on 
how тапу processors are sharing the 
work load, as with amy multiprocessor 
system. Figure 7 plots the total elapsed 
time for each calculation against the 
number of , using log-log axes 

to show equal percentage changes as 
дай distances (I ran the tests with a 
maximum iteration limit of 64 to provide 
a better load on the processors, but the 
image area is the same as on the previous 
test). With the ion of the 
cessor engine, thè results fall on a nearly 
perfectly straight line, which indicates 
that the additional processors are sharing 
the work load equally—the more proces- 
sors, the better it runs. 

The AT (with an 80287) takes 21.7 
minutes to generate the test image, which 
is equivalent to a engine with only 13 
processors. Although I didn't try it with- 
out the 80287, the factor of 8.8 found in 
the previous test indicates that it would 
take about 191 minutes. A Mandelbrot 
engine with 2 or 3 processors will do bet- 
ter than that! 

The 64-processor engine is slower 
than the trend line for the other six con- 
figurations would indicate. Recall that 
each processor delivers its results in 
strict order, so any processors that get 
done calculating "early" must wait their 
turn on the serial link. This contention 
will increase as more processors share 
the link. We considered Ше 
8751 program to buffer the results of one 
or two calculations so that the program 
can continue even if the link isn't ready, 
but there's no room left on the 8751 for 
even a tiny buffer. 

It's worth noting that serial-link trans- 
mission time doesn't slow down the re- 
sults by a significant amount. A byte on 
the link takes about 450 microseconds at 
28,800 bits per second, so a complete 
Mandelbrot set with 224,000 points will 
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take 1.7 minutes to transfer if every pro- 
cessor is ready on time. Iteration limits 
above 255 require 2-byte counts, so the 
transfer time would double to 3.4 min- 
utes. You can see that the serial link is 
not the limiting factor for "serious" 
calculations. 


Conclusion 

During this three-part article, I've ex- 
plained why single-processor computer 
systems suffer from performance limita- 
tions that can't be wished away and how 
multiprocessor systems are able to "get 
around” some of those limits. The Cir- 
cuit Cellar Mandelbrot engine demon- 
strates some of the design issues that 
arise in a multiprocessor computer and 
shows how you can get high performance 
from very simple computing elements. 8 


Special thanks іс Ed Nisley and Merrill 
Lathers for their expert contributions to 
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There is a multiline Circuit Cellar bulletin 
board system (running TBBS 2.0M) that sup- 
ports past and present projects in BYTE and 
Ink. You are invited to call and exchange ideas 
and comments with other Circuit Cellar sup- 
porters. The 300-/1200-/2400-bps BBS is on- 
line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit 
| Cellar Ink publication for hardware de- 
signers and developers, please circle 100 
| on the Reader Service inquiry card at the 
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Steve Ciarcia (pronounced "see-ARE- 
see-ah") is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 


electronics, he can be reached on BIX as 
"sciarcia. " 

Your questions and comments are wel- 
come. Wrire to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Often the only option 
for large programs, 
overlays permit 
memory to do 
double duty 


órmenmes, as I sit nearly coma- 
tose before my CRT waiting for 
а compilation to finish, I dream 
of a world of limitless RAM, 64- 
bit microprocessors with flat address 
spaces, and multiplatter optical disk 
drives. In a world like that, J might not 
have written this column, because we 
wouldn't need overlays—hardware and 
software schemes that swap portions of 
large programs into and out of memory. 
But in the real world, we do need over- 
lays, and we'l] probably need them for 
some time to come. As long as people 
dream up programs bigger than memory 
will allow, overlays offer the means to 
give a program breathing room that is 
tied to disk space, not RAM space. And 
with RAM prices still climbing (at least 
as I write this), who knows how impor- 
tant that may be in the future? 


When I Was Your Age: BASIC 

А good—well, easy, at least—place to 
start in a discussion of overlays is BASIC. 
That's right, old reliable interpreted 
BASIC (the example ГЇЇ give uses GW- 
BASIC) supports overlays. Listing 1 
shows a simple overlay system. 

Right off, you can see the components 
common to all the overlay techniques ГІ 
discuss: the root (listing 1а) and the over- 
lays (listings ib and Ic). The root pro- 
gram is the core (or kernel) of the system 
and acts as a switching center, calling the 
proper disk-stored overlay code into 
memory. The overiay processes are inde- 
pendent of one another, for example, the 
root might call in one overlay to sort the 
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contents оға File, then call in a file-main- 
tenance overlay when—the sort having 
been completed—the user needs to move 
the file to another directory. The two 
overlays execute in ihe same memory 
area (though at different times), so the 
effect is that you've doubled the capabili- 
ties of a single block of memory. 
The steps are as follows: 


1. Execute the root. 

2. The root loads an overlay into the 
overlay region. 

3. The root transfers control to the over- 
lay. 

4. The overlay does its work, then re- 
turns control to the root. 

5. The root does whatever housekeeping 
it needs to do. 

6. Return to step 2 as many times as you 
like. 


The command that BASIC uses to load 
the overlay is CHAIN MERGE, which is 
а souped-up version of the MERGE com- 
mand. CHAIN MERGE reads a BASIC 
source file (which must be stored in 
ASCII form) into the program area—pre- 
serving the program already there, 
namely, ROOT. BAS—and transfers con- 
irol to the overlay. You can specify the 


overlay's entry point in the second argu- 
ment of CHAIN MERGE; in my exam- 
ple, the entry point (and the start of the 
overlay region) is line 500. 

There are some problems with using 
CHAIN MERGE. First, since the over- 
lay files must be in ASCII, the loading 
process is slower than if the files were in 
compressed form. (That's al] you need: 
something in interpreted BASIC to go 
slower, right?) Also, the CHAIN com- 
mand resets the subroutine stack; if you 
try to CHAIN MERGE from within a 
subroutine, you get а RETURN WITH- 
OUT GOSUB error when your program 
encounters the associated RETURN 
statement. This means that an overlay 
must return to the root via a GOTO state- 
ment that uses an explicit line number— 
not à very flexible approach. 

As usual, when a ресе of software 
doesn't do exactly what you want, you 
write a piece that does—no matter how 
daunting. 


Handcrafted Overlays: Forth 
Constructing your own overlay system 
for a high-level language is not that diffi- 
cult, provided you have a clear picture of 
the memory configuration that ап appli- 
continued 


Listing 1: Overlays іл GWBASIC: (а) the root, (b) the first overlay, ала (c) 


(а) 

REM 4% OVERLAYS ІМ BASIC 
DEFINT А-2 

PRINT "This is the Root." 


| 
| the second overlay, 
| 


REM ** CALL OVERLAY 1 

CHAIN MERGE "OVERLAY1.BAS", 
500, ALL 

PRINT "The Root is back.” 


REM ** CALL OVERLAY 2 

CHAIN MERGE "OVERLAY2.BBAS", 
500, ALL 

PRINT “The Root la back.” 


STOP 


PRINT "Loading overlay 1..." 


PRINT "Loading overlay 2..." 


(b) 

500 
510 
519 
520 


REM ** FIRST OVERLAY 
PRINT "...Overlay 1..." 
REM RETURN TO ROOT 
GOTO 140 


REM ** SECOND OVERLAY 
PRINT "...Overlay 2..." 
REM RETURN TO ROOT 
GOTO 170 
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| Listing 2: А Forth overlay system. Forth lends itself to easy installation of an 


overlay handler, thanks to that language's clearly defined in-memory 


SIFHCEUFE. 


{ "* SMART READ-WRITE AND OVERLAY ROUTINES ** ) 


О VARIABLE NBYTES 
0 VARIABLE SOFF 
SMART READ/WRITE ROUTINE ) 


SCR AT OFFSET STORED IM SOFF. 


R 
IF >A SWAP A> CMOVE 
ELSE CMOVE UPDATE. 


ENDIF 

SOFF В -DUP 

WHILE 

+ SOFF B Û SOFF 1 1 SCR +t 
REPEAT 


DROP R> DROP FLUSH 


a үлен hy „ы 


( NUMBER OF BYTES FOR SR/W } 
| OFFSET INTO SCREEN | 


READS OR WRITES nbytas BYTES TO/FROM SCREEN 4 STORED IM ) 


addr IS ADDRESS OF BUFFER ) 


IN MEMORY TO READ/WRITE. IF fet, READ ELSE WRITE. ) 
: SR/W ( addr nbytes f -- j 
»R ( SAVE FLAG | 
BEGIN | 


SCR B BLOCK SOFF Й + SWAP DUP H/BUF SOFF f = MIN 
SWAP OVER = SOFF ! >A >A DUP A> A> 


( READ ) 
( WRITE | 


( DONE? J 


( WRITE IT OUT | 


STORING THE CVEALAY <= TOU SHOULD DO THIS IM INTERPRETIVE 
MODE 50 AS WOT TO WASTE DICTIONARY SPACE. 


FIRST, GET THE WORDS YOU'RE GOING TO STORE INTO ThE 


OVERLAY LOADED, SET SCR ТЫ STARTING SCREEN 4, THEM ENTER: 


0 SOFF ! CURRENT 8 2 Û SR/W 


2 SOFF ! ' «name» NFA SP@ 2 0 SR/W 


DUP HERE SWAP - NBYTES ! 


6 SOFF ! MBYTES 8 0 SR/W 


% SAVE CURRENT 
% SAVE OVERLAY START 


( НЕХТ SCREEN } 


4 CALC 4 OF BYTES 


À SAVE OVERLAY 


НОТЕ: <name> IS THE FIRST == I.E., LOWEST IN MEMORY =- 


WORD IM THE OWERLAY. 


WHEN 'OLOAD' [НЕХТ SCREEN] 


LOADS THE OVERLAY, CONTROL TRANSFERS TO THE TOPMOST 
[I.E., LATEST] WORD IN THE OVERLAY. 


! 
{ 
і 
( 
і 
| 
| 
| 4 SOFF ! HBYTES 2 Û SR/W 
( 
( 
| 
( 
i 
( 


( OVERLAY LOAD ROUTINE ) 
: OLOAD 

0 SOFF 1 CURRENT B 2 1 SR/H 

2 SOFF 1 Û SP 2 1 SAIN 

DUP 

4 SOFF 1 NBYTES 2 1 SR/M 

6 SOFF 1 NBYTES B 1 SR/W 

NEYTES В + DP ! 

LATEST РҒА СРА EXECUTE 


a 
ғ 


) 

1 

[ 

] 

] 

! 

1 | 
X SAVE OVERLAY SIZE | | 

) 

} 

] 

) 

} 

} 


( READS FROM CURRENTLY ACTIVE SCREEN FILE ] 


| RESTORE CURRENT ) 

GET START ADDR QN STACK | 
DUF START ADDR FOR LATER | 
READ 4 OF BYTES ) 

READ IM OVERLAY ) 

FIX DICT. POINTER ! 

VECTOR TO TOP WORD | 


cation created by that language wil] ex- 


| hibitar run time. Inthe case of Forth, the 


run-time environment is well docu- 
mented and, thanks to the structure of 
Forth's dictionary. easily accommodates 
a workable overlay scheme. (TII be using 
the РС version cf FIGForth as distrib- 
uted by the Forth Interest Group.) 

I won't go into a complete description 
of Forth; there are scads of books on the 
shelves with plenty of room to talk about 
the language. Forth's primary data 


structure is its dictionary, an upward- 


growing region im memory onto which 
the programmer adds the definitions of 
the executable code, variables, con- 
stants, and other more elaborate struc- 
tures that ultimately make up a program. 
АП definitions, whether they refer to 
data items or executable items, are called 
words. How words are attached to the 
dictionary is, of course, under the control 
of the language., 

The simple overlay handier that I've 
built (see listing 2) assumes that you've 
created а foot program that resides al the 


HANDS ОМ 
SOME ASSEMBLY REQUIRED 


top of the dictionary and above which is 
ihe overlay region. To create an overlay, 
you simply add words to the dictionary 
{above the root) and save those words in 
overlay form. You can then FORGET 
(Forth's term for erasing words from the 
top of the dictionary) the words of the 
first overlay, define a new set of words 
for à second overlay, save the second 
overlay, and so on, until you've created 
all the overlays your application needs or 
until your disk runs out of space. Each 
overlay is stored on disk starting on a 
screen boundary, and you select which 
screen an overlay is saved on by storing 
the screen value in the system variable 
SCR. 

Once you've saved the overlays on 
disk, you can call them up at run time 
using the OLOAD word. Simply store the 
screen number corresponding to the 
overlay to load in SCR and execute 
OLOAD. OLOAD reads the overlay into 
the overlay region, attaches it to the dic- 
tionary, and then transfers control to the 
overlay's topmost word (which has be- 
come the dictionary's topmost word). 
Each overlay ік copied into memory at 
the same location from which it was 
saved, so the dictionary must be in the 
same state at load time as when you origi- 
nally built the overlays. 

In all fairness, the example I've given 
is not the final word in overlays for 
Forth. Several commercial products 
have refined the technique beyond what 
I've shown. MicroMotion (8726 South 
Sepulveda Blvd., Suite A-171, Los Ап- 
geles, CA 90045) sells a complete line of 
Forth packages for a variety of micro- 
computers and offers an optional relocat- 
ing loader utility. The utility's net effect 
is similar to the method I've presented in 
that it allows your program to load a 
memory image into the dictionary, thus 
bypassing Forth's time-consuming inter- 
pretive phase. However, the MicroMo- 
tion scheme allows relocatable over- 
lays—that is, the overlay region need not 
be fixed in memory—and is therefore 
more flexible than my example. It also 
has a friendlier user interface; you don't 
€ to remember screens and offsets. 

The preceding examples are overlay 
schemes tied intimately to languages, not 
io a particular piece of hardware or oper- 
ating system; therefore, the overlay man- 
agement occurs at a higher level. Higher, 
that is, than the assembly language level, 
where the machine's total resources are 
at your beck and call. Until it crashes. 


On the Metal 1: Macintosh 
Оп the Macintosh, when an application 
program is loaded, there's no telling 


where it will end up in physical memory; 

the application heap's location depends 
on the size of the system heap, which de- 
pends on the number of INITs you've set 
up on your Mac. This means applications 
on the Macintosh must be relocatable. In 
other words, all instructions that make 


D... 


management can 
happen at a high level, 
or at the hardware 
or OS level. 


address references—brancbes and sub- 
routine calls—have to use program- 
counter-relative addressing; the effective 
address is calculated by adding a 16-bit 
offset to the program counter. The exclu- 
sive use of this addressing mode restricts 
code size to 32K bytes, since a 16-bit off- 
set allows an address reference within a 
меде of 532,726 bytes. But Macin- 

tosh programs аге nof restricted to 32K 
bytes. The secret to this magic is the 


Mac's segment loader, which is, in many 
Ways, a transparent overlay system. 

Macintosh application programs are 
divided into segments of up to 32K bytes 
each. Associated with every segment is a 
jump table, a collection of 8-byte ele- 
ments. This jump table is referenced off 
the processor's A5 register, For a given 
segment, there is one element for each 
externally referenced entry point in that 
segment. The content of a jump-table ele- 
ment is dependent on whether or nct the 
segment containing the associated entry 
point is loaded in memory. 

Figure 1a shows an entry for an entry 
point whose segment is not currently 
loaded. When the application p 
performs a subroutine call (or a branch) 
to that entry point, program control first 
passes to the MOVE.W instruction that 
pushes the segment number onto ihe 
stack. Next, the LoadSeg trap is exe- 
cuted. LoadSeg reads the associated seg- 
ment into memory (in the application 
heap) and scans through that segment's 
jump table, altering the jump-table ele- 
ments to the loaded state, as shown in 
figure 1b. Finally, LoadSeg jumps back 
io the modified jump-table element (now 
containing a JMP instruction), which 
passes control to the routine the program 
was trying to pet to in the first place. 

Since all jump-table entries for the 
loaded segment have been modified to 

continued 


Ofísal Irom beginning of segment | 


MOVE.W # < SEGNUM >, - (A7) 


Figure 1: А Macintosh jump-table element for (а) an entry point whose segment is 
not currenily loaded and (b) an entry point whose segment is loaded 
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include JMP instructions, any future 
оре nt сөй io toto ir thik seg- 
ment simply cause it to perform an extra 
branch on the way to its final destination. 
The operating system has loaded the seg- 
ment transparently to the program. 
Once the segment is in the application 
beap, the system locks it; that is, the seg- 
ment is unpurgeable and unrelocatable. 
In most cases, the segment simply hangs 
around until the application shuts down. 
But if loading a segment was all that the 
Mac allowed, not only would this scheme 
be prone to system lockups under large 
programs, but Macintosh segments 


You can unload a Macintosh segment 
using the UnloadSeg system trap. You 
call UnloadSeg by pushing the address of 
any routine in the target segment onto the 
stack and executing the trap. UnloadSeg 
just undoes the work af LoadSeg, chang- 
ing the jump-table entries back to their 
unloaded state and marking the block of 
memory used by the segment as purge- 
able. The freed memory is now available 
for some future segment. 

Тһе beauty of this system 15 its trans- 
parency, The executing application is 
completely unaware of the activities of 
LoadSeg. The only work you have to do 
is keep your code modularized to the de- 

that no routine larger than 

32K bytes. You don’ t have to worry about 

segments while you're creating the 

source code. If you call a subroutine in 

another segment using a JSR (jump to 

subroutine) instruction with an absolute 

Xn the Macintosh Development 

ystem (MDS) assembler automatically 

е інт the JSR instruction's destination 
to the routine’s jump-table entry 

If you're creating an application pro- 
gram large enough to require multiple 
segments, and it's time to link obj 
modules together using the MDS linker, 
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you indicate the start of a new segment 
using the " « " symbol in the link-control 
file. (Typically, you'H only have to wor- 
ry about this if you're working in assem- 
bly language. Most high-level languages 
automate the process of dividing the ap- 
plication into Listing 3 shows 
a sample link-control file. Object mod- 
ules Modulel and Module2 are in one 
segment, Module3 is in a second seg- 
ment, and Module4 is in a third. The 


T. 


Macintosh Toolbox does 
much of the work that 
you have to do by hand 
on the PC. 


linker handles the job of building the 
jump tables; once again, the Mac's Tool- 


1 
box does much of the work that you 


would have to do by hand on the PC. 


On the Metal 2: MS-DOS 

MS-DOS's EXEC function (INT 21h, 
function 4Bh) lets an executing program 
load another program, transfer control to 
it, and then regain control when the 
loaded program terminates (the first pro- 
gram is often referred to as the parent, 
and the second is called the child). This 
is the way many programs let you "drop 
into DOS": They transfer control to the 
COMMAND.COM program via func- 
tion 4Bh. In fact, EXEC is the mecha- 
nism by which MS-DOS loads and exe- 
cutes Lisci EXE and .COM files). 


Listing 3: A link-control file for the MDS linker, illustrating the commands 
used to instruct the linker оп how modules are grouped into segments. (This 
particular example produces an executable with three segments.) 


; Linking multiple modules 
: on the Macintosh 
IStart 


1 Listing off 


Modulel :First code module 
Module? ;Sacond code module 
< ‚багі а new segment 
Module3 :Third code module 

< ;Yet another segment 
Hedule4 ¿Fourth code module 
5 End of link 
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Program atart location 


Though you could certainly use this 
function to manage overlays, with the 
parent as the root and the child as the 
overlay, this doesn't create an overlay 
structure in the same spirit as what I've 
discussed so far. Specifically, the child 
process is more or less an independent 
program, not a collection of routines that 
the parent can call over and over again. 
So I've chosen to use the MS-DOS mem- 


Figure 2 shows the overlay system's 
memory map and segment as- 
signments. You'll find a template pro- 
gram in listing 4. When the root program 
is loaded, EXEC allots space for the pro- 
gram's code, data, and stack segments. 
Unfortunately, EXEC gets carried away 
with its allocation and gives ail available 
memory to the program, starting with 
that program's PSP (program segment 
prefix, which is a 256-byte area that MS- 

DOS loads at the base of any executing 
program; it holds data associated 
with that program). In figure 2, the PSP 
would appear below the root code seg- 
ment. So the root program's first job is to 
return any unused memory back to the 
operating . It does this the 
DOS INT 21h function 4Ah ("shrink al- 
located memory block"). 

Referring to listing 4, you can see that 
I've defined a nt called 
ZSEGMENT. Furthermore, Гус used 
the .ALPHA directive, which tells the 
assembler and linker to load segments 
into memory in alphabetical order. This 
means that ZSEGMENT will load high- 
est into physical memory, and since 
EXEC always puts the PSP beneath the 
executing program, 1 can determine how 
much memory my root program is actu- 
ally using by the PSP's seg- 
ment offset from ZSEGMENT's seg- 
ment offset. Fortunately, EXEC also 
loads up the ES register with the PSP's 
segment, so calculating the program's 
memory is just some easy math that ap- 
pears at the front of the listing. 

Now that the program has returned its 
unused memory to the operating system, 
it's time to ask for some back so there is a 
place to load the overlay. DOS INT 21b, 
function 48h allocates a block of mem- 
огу; you store the number of paragraphs 
(16-byte blocks) you want in the BX reg- 
ister, and function 48h returns an initial 
segment offset in the AX register. The 
program in listing 1 saves the initial seg- 
ment offset in OVSEG (which it uses 
later as an indirect pointer) and the ES 
register. The memory map now looks 
like the diagram in figure 2а. 

Memory is now set to accept the over- 
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Figure 2: Memory map for an overlay system under MS-DOS. (a) This part shows 
the segment register assignments while the root program is executing. When the root 
calls a routine in the overlay segmeni (b), the DS and ES segment registers are 
swapped so that the overlay can access its local memory without having to perform 
segment overrides (of course, since the overlay is executing, the CS register points 
to the everlay segment ах well). Also, since overlays and the root have access to the 
root data segment, that area could be used as a communications area for messages 
larger than the stack can comfortably handle. 
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Listing 4: Template source code for performing overlays under MS-DOS. 


Turn on alpha ordering of segments so 
ZSEGMENT loads highest in memory. 
. ALPHA 
25ЕСОМЕНТ SEGMENT PARA PUBLIC 
ZSEGMENT ENDS 


- 

4 
# 

i 


DATASEG SEGMENT PARA PUBLIC "БАТА" 
«+. Root program's data segment ... 


: Overlay files pathnames 
OVINAMM DB ‘OVERLAY1.OVY',0 


The Modula-2 people: 
OV2NAM DB 'OVERLAY2.0VY',0 | 


INTERFACE 


: Pointer for indirect call. OVOPF 

г із the offset of the First lnstructlon 
: in the overlay to execute. 

OVOFF DM O 

OVSEG он 0 


і Overlay size in paragraphs. 
OVSIZE EQU 


DATASEG ENDS 
STAKSEG SEGMENT PARA STACK 'STACK' 


DW 80 DUP (7) 
STAKSEG BNDS 


TECHNOLOGIES 


3336 Richmond, Suite 323 
Houston, TX 77098-9990 (713) 523 8422 


Dealer inquiries welcome 


international 

Austria: 0222 4545010 {йө Kingdom: 018556733] 
Belgium: 071 15611] Germany. 02927 8327 
France: 208226 (731 26932. 
italy: 02 405174 082185737. 
Scandinavia: «4573 912014 04106 3908 
Switzerland: 01 945543? 0531747121 


А. + L. Meier-Wogt 
Im Span 22 
CH-89086 Bonstattend ZH 


erland 
Tet. (4141) 700 30 17 


DECEMBER 1988 - BYTE 345 


“EXACT TERMINAL EMULATION 
AND COMMUNICATIONS SOFTWARE " 


е PRECISE EMULATION OF THE 
DEC ҰТ52, МТ100, VT102. УТ220 

* EXPANSION MODULES FOR 
DVER 40 EXACT EMULATIONS 

* 9 FILE TRANSFER PROTOCOLS 

* EASY TO USE, QUICK TO 
INSTALL, AND MUCH MORE 

e ІВМ PC, XT, AT, PS/2 

FOR INFORMATION ТГ, 

800/548-9777 


AXX593 
TELEX 450236 


Circle 261 on Reader Service Card 


PAL/EPROM PROGRAMMER for РС. 
VERSION 2 of Software ond Hordwore М В 


Jo T dpe ЫЫ, 
М. TL Aim Cpe, Иша à 
Pee Ғы.» AT APY ч тұз 
اقل ع‎ ртінші, шиі Б.А, ppm T [ 4 


«ТӘТТІ. Flee қай kuh F 
Faced Еда ach aar. 


LAZ? io 
51299 
LA2ZZ200 
11677 


* M Clan mode vii Аай > Û Cal төніп eh ШЕК Ache 
^ Jnd! om. (ға LAT ЖА ar ШЫН АТАН = 230 На 
a Екитаы она mam ЕС m ЭЙ МЕн» 14 | жей Туурган Барин» 

= Tienes! Ұлыма мені гі TTL, BEL, ан -FV am +HY rept * D 


(201) 994 - 6669 


PEE | и Commute Gennes mne | 
z А Spence Die hingin М! ЕТЕК А 


Circle 162 on Reader Service Card 


Statistical Software 
for OS/2 ? 
Of course 


General Statistical Analysis 
Forecasting and Modeling 
Quality Improvement 


To find ош more contact: 
Scientific Computing Associates 


Lincols Comer, Suite 106 
4513 Liacola Avenuc 
Liske, Шөкі 60532 


Telephone: 312-960-1698 


Circle 254 on Reader Service Card 


HANDS ОМ 


SOME ASSEMBLY REQUIRED 


CODESEG SEGMENT PARA PUBLIC ‘CODE’ 
ASSUME  CS:CODESEG,DS:DATASEG 
ASSUME  SS;STARSEG, ES:NOTHING 


START: 
: Set up data segment register 
MOV AX, DATASEG 
MOY 05, АХ 
Deallocate апу memory the root is not 


MOV AX,ES 
MOV BX, ZSEGMENT 


SUB ВХ, АХ 
MOV АН, АН 
INT 21K 


: Get memory for the overlay. 
MOV ВХ, OVSIZB 
MOV AH, 48H 
INT 21H 
JNC LO) 
; Allocation failed 
... If control comes here, there was 
... @ither some arrnr or not enough 
-.. тапогу for the allocation. 
... Error code is in AX 
. Allocation worked - segment is in AX. 
: Save AX іп BS and in jump pointer. 
101: 
MOY WORD PTR OVSEG, АХ 
MOV ES, АХ 
; Load in first overlay 
MOY DX, OFFSET ОУІМАМ 
CALL LOAD OVLAY 
OR АХ,АХ ;ОК? 
J2 LO3 
Overlay load failed 
... If control comes hare, the first 
.-. OVerlay failed to load. 
Overlay succeeded - jump to overlay 
Hote: We assume the firat executable 
instruction in the overlay із at offset 
0, зо ме don't load OVOFF. 
03: 
MOV BX,OFFSET OVOFF 
CALL DWORD РТА [BX] 
; Overlay returns here. 
... Root сап do what it wants to 


... here. 
: Lead in second overlay 
MOV DX, OFFSET ОУ2МАМ 
CALL LOAD_OVLAY 
OR AX,AX ;Ok? 
JNZ Lü4 
; Overlay load failed. 
ov» If control comes here, the second 
2. Overlay failed to load. 
; Overlay succeeded - jump to overlay 
MOV BX, OFFSET OVOFF 
TALL DWORD РТА [BX] 
; Second overlay returns here. 
... Root can do what it wants to here. 
; Release the memory we got with ALLOC MEM. 
: Note: ES must contain the segment of the 
; memory to Ба released -- in this case it 
; already doas. 
MOV AH, 49H 
INT ЗІН 


kad- 


ft +. "à ùy te 
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XOR AL, AL iClear return code 
> Return to DOS 
LXX: 
MOV AB, 4CH 
INT 21H :Bye 
LOAD OVLAY - Load the overlay file into 
memory, 
ENTRY: 


DS:DX: Pathname of file to open. 

ES: Segment to load overlay into. 
EXIT: 

АХ = 0 if OK 

AX = errorcode if failure 


Se Фа Че Ҹа Ча Та Ма Fe 9. чы 


LOAD OVLAY: 
MOV AX,3D00H ;Open file for reading 
ІНТ 21H 
JNC 1001 
:Open failed 
RET ;Return with error code 
¿Determine the file length 
1001: 
MOV Bx, AX File handle in Bx 
XOR CX,CX :0ffset is 0 
XOR DX, DX 
MOV AX,4202H Position to EOF 
INT 21H 
INC 302 
¿Position failed 
RET 


FNumber of bytes in file is in AX iè of Bytes Ls actually 


JAX+1 since AX із an offsat). 


‚Чоте that this assumes the file we're loading is lena 


than 64K big. 
1002: 
PUSH АХ гбауе filesize 
XOR CX,CX ;Offset is 0 again 
ХОН DX, DX 
MOV AX,4200H  ;Rewind the file 


INT 21H 
POP CX ;Get filesize 
JNC LD03 
rRewind failed 
RET 
sNow read the file into the segment pointed to by ES 
LD03: 
INC CX Make it proper 
PUSH DS ¿Save our data segment 
MOV AX,ES 
MOV DS, AX ;DS is ES 
MOV АН,ЗЕН ;Read file 
INT 21H 
POP DS rRestore DS 
JNC LDO4 
;Read failed 
RET 
;Cloae the file and go home 
004: 
моу АН,ЗЕН Close 
INT 21H 
XOR AX, AX 2All's well 
RET 


f 
CODESEG ENDS 
END START 
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lays. Subroutine LOAD_OVLAY reads 
an overlay file into the overlay segment, 
and since the overlay segment has been 
stored into OVSEG, it's a simple matter 
to execute a far subroutine call into the 
overlay code. 

You'll notice that the example I've 
given assumes that location 0 is the over- 
lay's execution entry point. This is sim- 
ply a requirement that I've imposed for 
this example—nothing you have to ad- 
here to. You can get as elaborate as you 
want with how your root program trans- 
fers control to overlays; for example, you 
might have a jump table at the beginning 
of the overlay for multiple entry points. 

Listing 5 is the source code for a possi- 
ble overlay. It looks a lot like a .COM 
program—one segment, no apparent 
stack—and, indeed, you build it аз you 
would a .COM program. That is, after 
you assemble and link the program, you 
pass it through EXE2BIN to create a core 


Listing 5: Sample for an overlay that can be loaded by the program 


described in listing 4. 


і Overlay file 


OVSEG SEGMENT PARA PUBLIC 


HANDS ON 
SOME ASSEMBLY REQUIRED 


verlays 
are more or less 
a kludge, a way around 
a problem. 


image file. But this program has no ORG 
100H, as a .COM program would have al 
its beginning. This is because .COM 
programs require the ORG 100H to 
make room for the PSP, and since the 
program in listing 5 is not a stand-alone 
program, it needs no PSP, 

Finally, notice that the overlay's first 
job is to swap the DS and ES registers. 


"CODE" | 
ASSUME CS:0VSEG, DS: OVSEG 


ASSUME ES: NOTHING, 55: NOTHING 


2First, анар the contents of ES and 
7DS so that our segment із in DS and 
;the ROOT program's data segment ia 


гіп ES. 
CALL SWAPDSES 
Tell everyone we're here. 
MOV DK, OFFSET OVHELLO 
MOV  AH,9 
INT 21H 
¿Put DS and ES back. 
CALL SWAPDSES 
;Return to root. 
RETF 
s 
Swap DS and ES register. 
¿Usos AX and BX. 


a 

SWAP DSES : 
MOV  AX,DS 
MOV BX,ES 
MOV Е5,АХ 
RET 


Data follows 


а ба Чи 


ғ 


СЕ EQU ООН 
LF EQU OAH 


OVHELLO DB "Hello from overlay l!',CR,LF,'3' 


OVSEG ENDS 
END 
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This sets the DS register to the overlay 
segment so the overlay can access its 
local memory (see figure 2b). And since 
the ES register now points to the roct’s 
data segment, the root and the overlay 
can on a communication area in 
that segment for data exchange. Of 
course, before the overlay exits, it has to 
swap DS and ES back. 

You can make as many overlays as 
your disk drive can hold. This scheme 
should be particularly handy for a termi- 
nate-and-stay-resident program that you 
want to hang a passle of features on with 
minimum memory expense. You could 
create а root program that sets up an 
overlay block and simply plays menu 
manager, loading in one overlay for an 
editor, another overlay for a terminal 
emulator, and yet another for a spelling 
checker. 


Exit 
Although this column hasn't been the 
final word on overlays, I hope it has 
given you some idea of their utility. Keep 
in mind that overlays are more or less a 
kludge—a way around the problem of 
large (or numerous) programs trying їс 
survive in memory limited either by size 
оғ by processor architecture. More so- 
phisticated operating systems— Unix, for 
example—sport virtual memory man- 
agement that handies overlays beneath 
the application program; users don't have 
to worry about overlays at all. And when 
the day comes that we all have 32-bit 
CPUs and memory management units 
and virtual memory operating systems in 
the microcomputers on our desks, that 
paradise I spoke of will be a reality and 
we can leave worrying about overlays to 
the system programmers. 
But until then... . 


Next Month 

Ill look at a keyed-file system: rapid 
data retrieval for those monster hard disk 
drives coming down the pike. 8 


[Editor's note: Listings to accompany 
this article are available in a variety of 
formats. See page 3 for details. | 
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M super low pioes. FAST ORDER PROCESSING 
AND SHIPPING (9596 of all orders sipped wih 
AB 


hour). 

CALL Оң WRITE РОН А FREE CATALOG 
ALL ELECTRONICS CORPORATION 
PO. Box 567. Van Huys. CA 91408-0567 

1-800-826-5432 


Inquiry 576. 


How 10 Protect Your Computer 
and make Н work better 
Сай of write today! 
Beat Power Technology, Inc. 


Inquiry 582. 


BORG INDUSTRIES 
525 MAIN ST. JANMESVILLE, (А 50847 
1-000-553-2404 In IOWA 318-087-2876 


NanoLISP 
An MS-DOS Common LISP interpreter thal sup 


Lm] ге Dy maii PEE Sou. iL НЩ 
CONTROLLED PRINTOUT DEVICES, INC. 
(7044 884-0044 « TELEX: (FILMON-AREN) 577454 


NEW EXPERT SYSTEM 
^ ume 


supports 
mortars. Phocas start at S249 fev a 25° unt 
EXTENDER Ше pod mora бе МИРА and moar Ир 
150 ipet Som the stem und. Priced start at $149. 


| ACCESSORIES | 


FREE CATALOG 
ron 


BOAAN COMPUTER SUPPLIES s 
Fest батути Aes. Camph, CA 
vo eee 523-1234. in Сый, (aoe) жор 


Applied information Systems, Inc. 
Veet Hoyt Aon, D. Рыл, MN 35108 


(812) 241-9947 


ATHENA 


$99.99 


Microcomputer Systems Consultants 
PO Box 6648, Sarda Barbara, CA KID 
(808) 967-2270 


етим їп аў new knowiedga at any Cree Inciudes cor- 
ay rm «s 40200 гыда ол a PC! Damos | 


қала НЫМ pcs PS 


NH 03458. For more information сай Mark Stone at BYTE 603-924-3754. 


ARTIFICIAL INTELLIGENCE 
LISP on a MAC 


МАС plus or equivalent. 1MB НАМ гасот: 
mended for this program. Send order 0: 


Oosson Software 
Box 33113, Coon Rapids, MN 55433 


Inquiry 585. 


muLiSP™ 87 for MS-DOS 
а зра 


ge te A — án 

4 Bam ЁЗ, Ciethersburg. UO 20979 ісі 
TRA Wenn Aes, МҮН. быз ИЙ Viale DE ж? 
Жап ҥч ШО ға Aim т ОС in -840-0713 


PRINT BAR CODES, ВК: TEXT, LOGOS 


On EPSOM, ШЫ. ОЮ dot fruta or (ам. 


Worthington Data Solutions 
417A ingats бі San Cruz. CA 96000 
(800) 345-4220 іп СА: (408) 455-9254 


ВАН CODE READERS 


Worthington Data Solutions 


Cybex Corporation 
жон Watace Ave. Миса, AL 33805 
205-534-0011 — 


Inquiry 580. 


2530 Әму На So AUT. San Joan, СА ВАСІ 
(408) 272-4871 Fax: |408) 43-7777 


417A ingalis Аа Sonia Cra, СА 26080 
(400) 345-4220 in ГА: (408) 438-9038 
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BBS/PUBLIC DOMAIN 


BAR CODE | 


PRINT BAH CODES/BIG TEXT 
FROM YOUR PROGRAM 


System Usern Guide PC Pursuit Accessible Fee 

$10/2 Mo. — $24^rr 

9 Incoming lines. FREE DEMO MODE 
(503) 761-8100 12/2400 М.В, 


ACCESS information 
РО. Вох 16675, Portand OR 07216 
Inquiry 591. 


п Data Solutions 


St. Әлі (гы: СА 


in CA: (408) 454-0038 


COMPLETE LINE 
OF BAR CODE PRODUCTS 
“ PrintBar il » PrintBar Softfonts | 
• PrintBar 1 * CodeScan 2000 
FREE BROCHURES |918) 822-4840 


Bear Rock Software Co. 
6069 Enterprise Dr. 


KEPRO CIRCUIT SYSTEMS 
Fenton, MO 
1-800-325-3878 / 1-314-343-1630 in MO. 

Inquiry 757. Inquiry 582. 


„Р-САО MOUSE 


Checks COO, VISA, MC accepted. 
UNITEK SYSTEM 
КӨРІ Wenco,er (нта Secramers, CA SEZA 


(n4) 063-4075 
РАСА rader ark of Personal CAD System. inc 


BAR CODE MADE EASY 
PERCOM* E-T-READER™ мыйға ғағасы and талма 
МЕ 212 түнін йіне V жеу і eck Ын OC ік олым any 


pompuan I TORT 

тутана Ino иы ww Бы сода pecia 
EL Кы = ke К уз тт. 
sir, Suture e 


PERCON* 
ZW W Тїз St. Eugene OR 07402 
(503) 344-1189 


Inquiry 589. 


CODE SPECIALISTS 


Bar code readers deaignec for bast, reliable, cost 


Prick £200.00 ры language ah Prima and Celbugger] 
АҮЕСО 5025 Nassau Circe, Odando 
INCORPORATED FL 32906 (ЖТ 295-0000 


Inquiry 595, 


Seagull Scientific Systems 
1512? N E. 24th, Guile 333, Redmond, WA 90052 
206-451-8966 


DATA INPUT DEVICES JOINT APPLICATION DESIGN 


and PROTOTYPING WORKBENCH 


TPS Electronics 
| 4047 Transport Palo Ало, СА 94303 
| 415-856-8833 Telex 371-9097 TPS PLA 
FAX: 415-856-3843 
Inquiry 5%), 
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Kartech, Inc. (418 
ме Pingenod Ave. Кийиш, Ontario. 


Inquiry 596. 


| CAD/CAM 


CD-ROM Drives & Titles 
selection lor PC А Mac. 
tilamaan Programme Liny & Dco 8008 
Сай or write lor inea 88 page catalog 
Bureau” 


Get ft әй from “The 


(201) 746-301 


Inquiry 587. 


Public Dats on CD-ROMs 


put com шағуы та ا‎ 
Hopkins Technol 
421 Harel Lane, Hopkins, MH ! 
(012) 931-8376 Сотриығүт 74017,8514 


MULTI-LINE PC-DOS BBS 
The Bread Board Эушет (THES). Secure, үніміз, fuð- 
сотен information pem Ку IBM 


By HOH OGTUTLTRDN. 
High peiormance loi ыр е 32 
сайаға User suds p 


eSoft, ine. 


МСО E. Girard Ave ёа матта СО 900 
(393) 699-6565 


Inquiry 599. 


BI-Directional File X-fers 


И 
: 
| 
| 


ШІ 


пи 6 up | 
Prepay prices 
TELEPHONE PRODUCT CENTER 
Td Home Hi. Garden rows СА ҚОМ! 
ШЕГЕНІ 


Inquiry 601. 


| COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


dose и Mi. Сы В ит-10 pm ET (Sai. 20) 


TOLL FREE 1-800-848-3469 
poosi 814-242-004Mf 


SAFEWARE, The insurance Agency inc. 
Inquiry 602. 
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DATABASE MGMT SYSTEMS 


COMPUTER RENTALS | | CROSS ASSEMBLERS 


ASSEMBLERS & TRANSLATORS SOFTWARE KIT PACKAGING 
СЕМ — One ol fo works largest computer 


RENTALS 


ІВМ = sh 


products 
5 ИРА قاق‎ image a our "улесі pncrity Сай or write 
„ктш: ETR сари ГЕР 
| u PS te! хуб 800 PC-RENTL (716) 633-2810 Fax (718) 633-2813 
din 603. Inquiry 608. Inquiry 615. 


DATA/DISK CONVERSION 


QUALITY CONVERSIONS 
* Disk е Ties. * Tape 
"TYPEWRITTEN $33 
*TYPESET ry point inte 
(WP Formats пума 
1000000 records. 053090 Demo 05520. 
Knowledge Vanguard Wintek Corporation 
32 Kin Кога Ос, Giadetone, Oid. 4680. AUSTRALIA 1801 South SL, Lalayetie, IN 47904 
(079) 783031 (800) 742-6809 or (317) 742-8428 
3 Inquiry 610. Inquiry 616. 


موتا اة 


Logos/Lue 
181 Run Computer Services Inc. 
1281 Воду, Сие BUR New York, NY WOM 


(212) 779-0800 


CROSS ASSEMBLERS 


ы еы pecans б 280/Н064180 2 
niversal Linker, Librarian Systems crum semesters ron on PC andare 
Targets for 36 Microprocessors a emg ne pam ap ісі 
Hosts: POMS DOS, micro VAX, VAX 8000 cards tor PC. Up to 12.5 mhz ZBO clock speed, stan 
Developed and supported бі: ing ai $240.05! Also ZBO/HD64180 C complies. 
ENERTEC, INC. Z-World 


BOX 1312, алдан, РА 19448 1772 Picasso Ave. Deva, СА 95010 EMI) 753-3772 
215-362-0966 | Please pen our ade ол page 322 


Inquiry 605. БИЕ ей. 
DATA CONVERSION 


Computer Conversiona, Inc. 


SED Расин Мт Яо. Sie San heap CA 52125 
(619) 693-1097 


MEDIA CONVERSION/DATA 1 TRANSLATION 


FREE TEST CONVERSION 


ашкхои SPECIALISTS | 
3325 Witshune iv, бола 1202, Los Angeles, CA DOCIO Ei Segunds, СА 90245 | 


(213) 367-4477 1-800-825-8251 (гіз) 54 куйеуге (213) 322-6319 
Inquiry 606. Inquiry 612. Inquiry 618. 


CompuData Translators, Inc. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 
Over 3000 formar trom Meri Мите Mainrdirama, очі Pep 


FANTASTIC SIMULATORS PEP Tour Û Data to MS-DOS! 


For the B048, 0051, 8000, BOE. & 780 Митра. Fut function 
simureton В an 


дек (дее us thar go SUDO ды TE 
Сал a өтте TODAY to а cont далел 
CREATIVE DATA سی‎ lg 
EHO W Latener Ave. Сату, CA 


Inquiry 619. 


IDATABASE MGMT SYSTEMS| 


DISK INTERCHANGE 
SERVICE COMPANY 


DHE pecina of талам Set Dalai (MOORE 
ға рО MAGAZINE 57/88 ** 
rei adi qe ie a rs now get tree 
"Bai. Dark بیج ابم‎ 

LN A Cu as 


„1 оп 1 Computer Solutions | 
20 Ранта Ce. Thatta. СТ DERT 


шы RAVEN Computer Systems 


Bux ТТЫ, м. Мәд ММ HETE (612) 624-0545 ЯБАБЕ C іа а trademark of 
Inquiry 608. Inquiry 614. Inquiry 620 
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DATA/DISK CONVERSION 


AUN HP SERIES 80 
PROGRAMS ON IBM PC 


MES MR Қынаның 


санні diy zatrubécbon monmay 
Баск Quar M VOCE t Suton US Chir Cm 
Bema uiay $2.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 
01) 487-9682 


Inquiry 624. 


| Screen Capture/image Management 
Collage Plus 


| Publishing Utilities 
| | Accuretà, super teal qrryscatng image аа 
your рсгефгъ-сарецге 


Suggested Retail nie onty му $89.9 95 
Inner Media, INC. ms asane 705 ғы 


DISK COMPATIBILITY 
` IBM PC's USE Mac DISKS 
MetehMaker lets you plug any Macintosh maar- 
nud Boppy drive imo an IBM PC. Half size card and 


software bets you copy from, view directory, i 
| тайға, or dean fosa on the Mac disimita. Works 


| with PCa X TR, Ж, ала compatibles. The easy way 
| ю move іліктаікті 
$148.00 Visa/MCICOD/ChKC 
Micro Solutions 


t2 ІШ ілкі Hey. Dean L OTS FIM 


Inquiry 826. 
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PO. Sm 76 айы MO ETIN 


THE BUYER'S MART 


SATISFACTION GUARANTEED 
800- NJ 201-462-7628 
MEGASofi 


Жем a соқа FU 


inquiry 630. 
ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 
= Bur ВЕЯТС tee Bano Éducabonal Robot Trainer 
== Косӛетед in FTTH Арга & Moy ! 87 
=» Evon а chid can program this ming Robert, bull 


CUBE Mic ems 


PO. Bax 20064, Ovedand ‚ КЬ 66224 
_ (913) 649-6747 


ENTERTAINMENT 


CHRISTMAS SPECIAL 
Caso BLACKJACK 


° uae a FREE 

в 500 

илмеру $20.00 

Ада $2.50 ЗАН, mase diakatie ыға Send check tc: 


IBG SOFTWARE 


Dem. & Р О бол 2740854, боса Raon FL 5427-0384 


Inquiry 633. 


NEMESIS? Go Master? 


"M you ме Interested іл Go, buy this program." 

далы at e Мона J Fourie BYTE TET 
Toyogo, Inc. The Leader іп Computer Go. 
M Bedicrd St. ЯУ, Lasinglon, МА 02773, (ETT) В-сы 


Inquiry 634. 


80 programs for IBM PC 
Games, quizzes. trivia, utilities, алы, pro- 
gramming techniques, how to use DOS and 
EIOS. All in super fast agpembly language. in- 
Chee source code and software Bonae. 
DISKi1—380K $5 720K 38 Book—4$18 


Zi electronics 
Box 1 Laxirgion, КҮ 40681-2278 


Inquiry 635. 
FLOW CHARTS 


FLOW CHARTING И+ HELPS YOUI 

Pract Sechartinc а imei anc secre 7, ісек СОМА же 
Ш а, [каше жет ered RÎ perê chee po r ae ісіп. 
28 auum — Q5 кілен (нс emiry пі втома, Dypasmen & one 
rectors, Faust irat Line. shrink arean diaries 200-cobema 
chart; 40 Cohn әсіп естеп ior Ойлай work. uth жоғы 


SILTRONIX, INC. 
РО. Box 82544, San Омо, СА 82138 
1-800-637-4888 


Inquiry 637. 

= HARDWARE 
Rack-Mounted AT 286 or 386 
When! Mediach, Lscoeeonv and Comen fibi 


w ү 


9 ) Cun 
acon 2 Poser mooy up іс 20 Vest, For 
Contact 


prio, 
(516) 589-8666 
international 
Telecommunications 


УВ COMPU-TRONIX 
W. Wadewortn Biva.. Wheat Rage. СО 80023 


(203) 425-0586 


TRAPPED BY YOUR ROM BIOS? 
Update PC/XT, 286 or 386 machines with the 
inira BHOS trom ANARD Software. 


Supports 
cessor Speed, 15. Fopoies Networking, wc 


Award Distributor 
Сай 1-800-423-3400 


KOMPUTERWERK, INC. 
851 Parkview Віма, Pittsburgh, PA 15215 


Inquiry 640. 


BUY ж SELL ж TRADE 
Appia è Service Paris 
ә Accessories © Sysems ë 
PRE-OWNED Electronics, Inc. 


3O Clematis Avenue, Wallham, МА 02154 
В00-274-5343 FAX 617-891-3556 
Service Centers and Daalers welcome 


мау 641. 
HARDWARE/ADD-ONS 


640K MotherBoard UPGRADE 
on sapanen lal Upgrades alow 


Gums erioa 
Aristo Computers, Inc. 
EDO GY қы Аль, £0040 Beaverton. OF 77005 
500/826-8333 | 


HARDWARE/COPROCESSOR 


SC/FOX"PARALLEL COPROCESSOR 
PCIE TMITS886 plug-in board with Forth software. 10 
germ up to 50 MIPS burst. 64K to tM 

cim Mine T Harris ATX 2000" RISC 
тете With сюе mudtapty, үт 

ту inserrupta, two 256-wond 

илме. ҰСЫН Vo bue. eal пы 
me control, sigas! and image and 
mulbple board operashon. From $1995. 
SILICON COMPOSERS, INC. fta. CA 94306 
210 Самотна Ave., Suae K ‚ Palo 


| INDUSTRIAL CONTROLLER 


KD5208 CONTROLLER WITH 8 
CHAMNEL, 10 BIT A/D CONVERTER 
а (TEL Boe CRU wth 40K PALVEPROM яұманғу 
* 24 POD Enen B chen, 8-0 bat AO conor 
ғ 68232 тегей por & peris primer pon 
в On-board ЕҰЯЮЫ programê (+ 21V) 
» Marchese E Бота support тола & LCD rimtai 
KUSTEM DATA SERVICES, INC. 
4 akon Court, Cranbury, NJ 00812 


Tek (009) 7ED-266 Fux. (ГА 799-54 м 


Inquiry 843. 


THE BUYER’S MART 


| INVENTORY MANAGEMENT 


Are you about IO арыг ihousanda of dollars for 


Novell or 3-COM? 


wets hietagrá (боса ы ame Beng Dui cocts спор 
Та 


Database Specialties (415) 652-3630 
PO. Box 2975, Oakland, СА 94518 


LAPTOP COMPUTERS 
LAPTOP SPECIALS 


Tuba е 2ымһ а МЕС * DADA/UE ә SHARP + 
NEWT Had diees ағайыза tor Талау 1400 LT В 
ТА 1000+ + AFFORDABLE Б” œ Ta” 
DHIVE UNITS Ex LAPTOPS А DESKTOPS а 
DeCONIX PRINTERS = 768 cand ke T3000 + 2400 


COMPUTER OPTIONS UNLIMITED 
201-459-7678 (7 Days, 9 am-10 pm Easan tma) 


Traveling Software, Inc. 
18702 Morth Creek гера. тет WA 28011 
1-800-343-8080 483-8088 
pia eat Bah 647. 


COMBINATION SAMPLER 


3 PRODUCTS - 
* РС GAMES—Puacreation solitae for a] вде. HSS 


» PC DISK QUARTERLY —interective booktondsà [799% | 


+ МАЗАТЕТТЕ-Ғатіу зойыне sdocabon ONARAN, 
heme A Dusinges 11485 2 DESK ISSUE! 


SAMPLER: але мез (4 disk) only Eisen over E151 
TOLL-FREE: BETA өзі. 3218 БАЛАСА 


L& Magszette, inc. ЕБ Баға AEN, Samari LA 71 
inquiry 848, 


opea пра ee eee ae he EY ,? "- = в Tr тш 


MEMORY CHIPS 


MEMORY CHIPS 
$1000 [Y Кез 


1444: 


presentations are more 

VOPEX for PC, PS/2, МАС И & workatations. ла 

are available from 2 10 10 output ports. 

NETWORK TECHNOLOGIES INC. 

200-868 ТЕСН or 215-543-1646 WCVB ASA MEX 
_ 19145 Elizabeth St. Aurora, ОН 44202 


“Shedd degit anyone who etd «Ұн 
manduscn Ре H шыма NY fines "УНИИ 
per рит. Wiser Por 

Er SR th POETRY PACKAGE — Ene гыт 


Cas BHT 
HERI үг ha an À СИРНЕ ABC, a кыту 
nane pik et И ны] гй ағ os a 


п 
Ші Fw Pore Ara ЫП E Find S NTE МҰ шен 


| PROGRAMMERS TOOLS - 


INSTANT SOFTWARE 


on each program. EMO/TPascal ver or HONTE or 
WSC ver 


Call ASCII (800) 227-7681 
Inquiry 652. 


TURBO SCREEN MASTER 


edit 
checking. colors, ІБЫРС graphics сласы 
Generales Pascal аға C source code Only $5995 pius 
$300 бан WA resdenis add 78% 

BLUE BRIDGE SOFTWARE 
74001 ҮЧ Салы Deve, Su 
Kennewick VÀ a 
(509) 627-6729 


Inquiry 653. 


TLIB™ 4.0 Version Control 


Тур bgt ре ener! Thoy toved ТЫЙ 34). "packet with 


Inquiry 854. 
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Ен т — —"- ш W лана JD" "T1 "n гт ші 205 ЕЕГ г da AREE. 


PROGRAMMERS TOOLS 


erty 
аса чег оаа Limrenure saisie Price 
1 


т Ае 


customizable symbols. 
INVENTION Software 
(313) 996-8108 


Nostradamus inc. 


ЖҮН Som veny Н Sot ED бай Lass Сау UT разор 
21 


Get INSIDE! 


| INSIDE! ia а powerful softwere pertormence anadysia 


Paradigm т System Inc. 
Р.О. Бах 152, M MA 01757 
800) 537-5 іп МА: 


Meg! extromondy The profesor tree 
Маош vartion ie mt oniy HED (8149 afr 17109). Азы 


РМІ mes rrasa, rax сөз rrr 


THE BUYER’S MART 


 PROGRAMMERS TOOLS 


Copyright your software with: 
“Copyright-it® " 
Runs on IBM PC, XT, AT, 
ала compatibles. 
Send $25 check Io: 
synthetic intelligence ™ 
New York 296 Fin Ма #707, NY 10001 


A.C.L. (916) 973-1850 
WC Pula Ara, была багатага. CA MAS | 


PO Bos 8245 Osce Ven Nuya CA pee 
in СА: (818) 701-0079. 800-345-БҮТЕ 


FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 
& SHAREWARE. 
Carefully selected and 
edited programs for I.B.M. 
Send S.A.S.E. for free catalog. 


CCS. Inc. Dep. Bí 
FO Box 312. ілізмейе Hil, РА T9444 


Inquiry 664. 


ЕНЕЕ CATALOG 
PUBLIC DOMAIN/SHAREWARE 
* 400 (IM FC À omga ake т 
200 Amiga (Май » UM ішегі ST de 


PC dinis па іке аз F1 25 each, Anc & ST әд iow ne 6180 
cach Fart er buy. Free ahgyeng! Сай tod tree, arto or ci- 


bone Бәле Bec 


Inquiry 859. 


FREE BUYER'S GUIDE 


Inquiry 
34 BYTE * DECEMBER 1988 


` PUBLIC DOMAIN 


. SOFTSHOPPE | 


Arn Arbor Mi 4B 
a3 763-6721 


SOFTWARE of the MONTH CLUB 
we tobe vine chastercardmmex 


Inquiry 669. 


68000 / 68020 / 68881 
COMPLETE DEVELOPMENT SYSTEM 


Phone URDA, Inc. 
1-800-338-0517 


DIARY 1-800-87-DIARY 
Tol Free information 24 Mourn is 
Or wre, Бок T0443, Bellevue. WA 


. SECURITY 


BIT-LOCK*® SECURITY 


(408) 773-9680 
SOFTGUARD SYSTEMS, INC. 
Ti irme, Hs ЖИ uwy, СА PERS 
РАХ {мыц Tri 


Inquiry 674. 


YOUR SALES MESSAGE 
about Ue specul computer product or service 
thet you provide belongs in prins. 
THE BUYER'S MART 
Can his you reach computer ройлы and 
produce valuable inquiries for your company! 
Call Mark Stone for more information 
603-924-3754 


Inquiry 675. 
| SOFTWARE ACCOUNTING 


ЖЫҒА + Ah wdBASE 2 3 or 3 + SOURCE CODE 


dATAMAR SYSTEMS Cr. скусвисоо 
HETE Santa Monica Ave. 
San Diego, СА 801 (619) 223-3344 


Inquiry 676. 


FINANCE MANAGER 11 
Easy to itam, fully integrated, menu-driven book- 
keeping system for атай business and personal 
use. ІВМ РС, XT, АТ, Р8/2 or compatible. Try 
before you buy! General Ledger evaluation copy | 
for omy $101 


CALL TODAY! (718) 528-8989 


HOOPER INTERNATIONAL: PO Box 82219, 
Colorado Colorado 80962 


Inquiry 677. 


SOFTWARE/BASIC 


FREE CATALOG 
QUICK BASIC TOOLS 
Му shop around for hard-to-Gnd BASIC осі and 
unitas? Our FREE Catalog includes: FINALLY! 
Femiy of Products, Data Base, Graphics & Win- 


ӛсе Librastes, Screen Generabors, and Олимии. 
Сай 1-800-423-3400 


KOMPUTERWERK, INC. 
861 Parkview Bivd., Pittsburgh, PA 15215 


THE BUYER’S MAR 


SOFTWARE/BASIC 


SOFTWARE/BUSINESS 


Ouk BARC ся BASCOM Sae pg та, BYTE. March Ва 


Software Interphase, inc. 
8 Вльбеу St, Suse 10%» Proddence, Ра 02908 


Inquiry 679. 
` SOFTWARE/BUSINESS 


DATA ENTHY SYSTEM 


ECONOMIC RESEARCH INSTITUTE 
$0! Осме Street, hesper Geach. СА 97000 
(714) 833-9801 


inquiry 681. 


| دی سد ات ست‎ BN 
| Бивлем metry progema ettn in СЕ 
FELLER ілмегі мү $150.00 
Мискин OBASE Е o Ш, РС DOSICP 
FELLER Pius $200.00 
win History and Purchase Orders 
Requres EGE E or dBASE Ш Plus (For Sioceooms) 


Feller Associates 
550 СЯ РРА. Route 2 isnpamng. MI 49649 
[ШЕ] 486-802 4 


Inquiry 682. 


341i 


{ 


фет 274-4444 Call now for Free Demo (Жай 


1-2-3* + @RISK = Risk 
Manage tek wih @ RISK 1-2-3 Add-in! An @AISH 
simulation қана reflects ihousartia ol 
“what-if” scenarios. BB full range сі possible 
outcomes B Monte Caro aimutanon ЕВ Graphs in 


Pnlssde Co ration 
2199 Ғитға боса (MY М? 
407) 544-9992 


| “HANDWAITING* BY COMPUTER | 
Mow Tsah-proof тымы? 


іпіккікмеуү Chrasimaa сагі Special $40 
PC SOFTWARE SERVICES, INC. 
wu Snape Бал Ба была KÊ, Mare Laisa FL A 
| 


Simpify the Business of Business 


| SIMPLESOFT's Business Software 
П Р * Accts Peyeble 
Casio 


SOFTWARE/CHURCH 


PowerChurch Plus® 

Fast, fnendty, rehable church adminisirabon 

gaem Full fund accounting, masling ists 

гөр, contributors, attendance. word 

processing. accts. payable, раутов, multi-user 

support, and much more - all for $695 сопу 
piate FREE demo version. 

F1 SOFTWARE 
РО Вох 3096. Beverty Hills, СА 90212 

(t3) SE OBS 


Inquiry 688. 


НОМАН CHURCH SYSTEMS" 


ا و ی ا 
тй, G0 соғ ға тола Асіна бу Ворру, J's E hard‏ 
(ті Ad ino РВ Wris Tor bse ДО pag quee‏ 


Romar Church Attn: BJB 
Fc. Bax ans Калел. i ата 


(219) 262-2188 
Inquiry 689. 
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SOFTWARE/ENGINEERING 


PRACTICAL ENGINEERING TOOLS 


and Mer POMSDOS. $49 each САЛЫС 
BSOFT г SOFTWARE E (614) 49 491-0832 


Inquiry 890. 


Software 


Affordable Engineering 
FREE APPLICATION GUIDE & CATALOG 


BY Engineering Professional Software 
2023 Crecage Ave , Suto В-13 Aversa. CA 92507 
(714) 781-0252 


VERSATILE DSP & DISPLAY 
РС DATA MASTER is a n a в 


алауыз or Graphite funcsons 
айу Using убы favorite tmp der. 8138. Toolkit $48. 
Doran 810. 


Durham Technical | 
PO. Боз 72, Durham, New Наріне 


E Aide 


p 

na c AE Technologies, Inc. 

3474 Nova Scotia „ СА 96124 
408) 371-8095 


Inquiry 694, 


SIMULATION WITH GPSS/PC™ 


MINUTEMAN Software 


FO Bow 17 1/Y Sow Mamachusem. U 


ЕС” I | 223-1430 ext. 546 
TU 695. 
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SOFTWARE/ENGINEERING 


Сай, write, or chack inquiry 6 lor more info. 


Northern Valley Software 
РАЗ? Aawa Or, Rancho Paon ықта, СА ROTA 
(213) 541-3677 


Inquiry 696. 


FREE ENGINEERING MAGAZINE | 


Ы a monthiy magaria sent 


| Personal Engineering 
| ——— АА 


Personal Engineering Communications 


Bite 1821 Бссыға МА DONIS. 


Tatum 
1478 Mark Tein Cr. Алп Arbor, ME 48903 
Inquiry 698, 


F А М 8 1 M": FFT Solutions 
Frequency ANalysis and SiMulation 


FFT mi rwene, ір and born Tema Gone data. Ping 


SOFTECH INDUSTRIES, INC. 
AD 1, Gor ПТА, Deot B12, Hughewdie, 


Міс 
9082 Е. E Camina Raal ҒА Биллузздь, СА MON? 
Іздеу 24с-тәм 


Inquiry 701. 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Gectogical software for log posing, gnodingicontour- 
nc. 
4251 ping 9. Suae 924 Ұйып Нда, CO 800353 USA 


(303) 423-5645 


SOFTWARE/GRAPHICS 
PC EE GRAPHICS 
Ae 


FPLOT PEN PLOTTER EMULATOR 
enu eye men че polar e а 


| SGA cr VEA ленно protien 064 ick Ur m. 


FPLOT CORPORATION 
Sut КА 24-8 Зет S, Апа. NY (CJ 


212-418-8469 


Jewell van SH Sai va uns Inc. 
40 4h АФ 
B00-628-2828 x 527 


THE BUYER’S MART 


SOFTWARE/LANGUAGES 


SOFTWARE/GRAPHICS 


FORTRAN PROGRAMMER? 
келен Ел B PO ن ونی س و ا‎ Ap 


proves Суы 
For the EM PC XT. АТ å сопре оа Wir support s 
of compders, praphica bai. Donors and printers 


MICROCOMPATIBLES 


30! Prekude Dc. Dept. B, Savor Spring. MD 20961 USA 
(301) 593-0683 
Inquiry 707. 


SOFTWARE/HEALTH 


ламен 

AMERICAN MEDICAL SOFTWARE 
238, Edwardsville, IL 

618-692-1900 


Geen іші ышыра пылае Cope шы? регі ee et (Їнї yh 
LEN ey 
(тт нін. ті T EE EE suu 
FLA pa merge Ыш mêw fem Lpi ar Pod incre umque) 
ЫЛЫН or h nami rtc dn Depth ee ре йене ОГ HE 


Dexter racer пй nina тий indo Tales 0-800 453-15 78 
(е Büro 
Or жы ke 


menit. 
дарма А DOS 20» 
Write nor ires summary, Demo $54 MY tax, 
nosure Software 
| PO Bos BS. Der. Ё булшш, МҰ CX пет) 8-H 


15 Jay uncordibonal ттс 
ФМ КОКТЫН & sl Competibios. Caw раска. inquire 
DRUMA INC. 


448 Ver. £90 Ean EX. Ausin, TX 10723 
Onters: 512-322-0403 BBoerd: 112-213-2402 


Inquiry 711. 


SuperFunctions by Greenieat 


(ҒО) 
GrH) 240-2941 


Inquiry 712. 


Мас п. HD req. 
ES 35. Systems. Corp. 


Xe 


толатын м nacen 
under DÊ, Мас, ҰМ, HPADO. Priose mart 8545 per 
мойта 20 dey і beck. VAMC 


Sclentific LOGICS, inc. 
21900 Асасы быр, Cupertino, СА 014 
Compuserve 72077562 
inquiry 714. 


(800) 888-0852 955 | 
Inquiry 715. 
SOFTWARE/MAPS 


MAPIT 
Maske your own MAPSI! 
Simple to produca maps with your dala 


QSC Box 778, East Lansing, MI 48826 
(517) 641-4428 


Inquiry 718. 


MATH EDITING Fon тна вс 
Kè = Жы (afr i (ул) 


Li a conemacm ath ecomions із һе inserted ino 
paren 


Lascaux Graphics 
(212) 654-7429 


Inquiry 716. 


SOFTWARE/MATHEMATICS 


SOFTWARE/MUSIC 


IBM MUSIC FEATURE CARD! | 


Distributed by MIX BOOKSHELF 
6400 Holis St. #12, Emeryviia, СА (4908 — (415) 853-307 


tanica CEJ of өтпе Ку а FREE CATALOG. 


rt 
Шым Al муш 


SAVE SAVE SAVE SAVE 


LET'S TALK LABELS 
Cheaper 9 


Hice & Associates 
ӨЗА Caponi- ioke Ad. Wea Cheie, OF 45008 
ARE چ‎ = S 


Nor Software Inc. 
AZ? Md Аға, Бала 150. Мен rk, NY. ҰО 


(212) 213-8118 


agi 
PRICES REDUCED 
KOALA-T SOFTWARE 


хан Wing к Sate FD Xam Dega СА КТІ SP 27207 [елы 
800-642-1144 vu uc coo 


Inquiry 724. 
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SOFTWARE/SCIENTIFIC 


SOFTWARE/SECURITY 


KEEP YOUR PC PRIVATE! 


Oriy ШУ f+ $3 a 30 DAF МОМЕУ BACK GUARANTEE 
ا إا ا‎ 
MicroNiche, Inc. 
Sumer, Sue 1K, 4) беленіктс Ва 


LO PCT лкені көреді) 
ALLIGATOR TECHNOLOGIES 
PO Bo» 1708 Founn Vale. СА 9754 ж 
Tol (714) Мо — FAX. (74) 060-007 АКА ALLIGATOR Crdérk: |502 893-4328 FAX |5452) 895-4507 
Inquiry 725. Inquiry 731. 


KEEP YOUR FILES TO YOURSELF 
Protect from me competition all your PCIKT sengiive 
Mes. Use Ihe питне data security program 

ENCRYPT 


| EASY! БАЙТ] RELIABLE! No heed (ай momed. For 
entra eatery, do ай your fie bringing aging coded data. 
ATTENTION: Coded 


; | VISA CAME CC Psi 
Curve Systems International 
747 Moreno Ae, LA СА AMG — 


Inquiry 726. 


ORDINARY/PAHTIAL 
DIFFERENTIAL EQN 


SOLVER 
FOR THE IBM РС & COMPATIBLES 


MICROCOMPATIBLES INC. 
QU! Prelude Dc, бӛле Spring. MD 20901 
(301) 593-0683 
Inquiry 727. 


“powerful and easy to use..." 


tion note (and for a brie! description af two of aur 
products see "hat's Мен”, Byte, page 64, Алу/88). 
MicroMath Scientific Software 
2004 Eam 7000 South 
бай Lake City, Utah 84121-3144 
(801) 943-0290 


тюз, 
much more’ MS-DOS FHA XENIX 6240. 
(702) 588-3737 


Әрі-Тесһ Daia Processing 
РО Вох ЕЛ- Zephyr Cos, NY 80448 


Inquiry 734. 


Inquiry 728. 
SOFTWARE/STRATEGIC 
WANTED: CEO, Compaq 


Quinn-Curtis 
TH Chsetest SL, Unit 2-5, Mewton, MA 92984 
17) | 


W-2 & 1099 ON FLOPPY 
Ts МАЙ COLLECTION cf programe maka an BIGA FOR- 


Шпон Business Machines inc. 


ыз Бон 20 Tey Ма, Eternia 4 62023 
4 РН л Wun аҚ 
inquiry 730. Inquiry 736. 
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SOFTWARE/TAX PREP 


APRIL 15th" 


printouts (anapi 3040, HDA]. 
Dora & Мер Моа, 1988 Version $48.85. Low-cost ‘A? 
demo valne for 88 ux planning 
JD Enterprises 
PO. Box 658 fà Ann MO EIN 
(314) 427-3353 


Inquiry 737. 


1988 TAXES 
FAST, EASY, ACCURATE 
HAK, 20+. 
Prints forma, 


35 order oy 12737080 ONLY 52996 Add $4 SH, МА add 
5 Sales Tax, Check, MO, Credit Сыдк 


Systems 


Business 
РО Вах 805 Hudson, МА 0740 


T TINGUADE SOFTWARE 
Use JAKE to create в roni gd io your Омыр, gama, 


AX/VISA/MC. 
1-800-STATAPC 
Computing Resource Center 

KEDI Maiori Bouemi, Loe Аруна СА 00004 


CREATIVE RESEARCH SYSTEMS 
Н Lone Oak Се, Goer G, Ранта, СА 84062 
707-785-1001 


STATISTICS CATALOG! 
М you need stetisbcs for IBM PC or Apple |), сай 
us and іні our bechnical advisors help you had the 
Maista próprams you need. 
Veris or Сай now to сы a FREE сайы of пенса 
and quality control өсітебге, 


HUMAN SYSTEMS DYNAMICS 
9010 Reda Bivd., Sis. 222 


Inquiry 741. 


STATISTICS 


STATISTICAL NAVIGATOR™ 


The Idea Works, Inc. 
100 Wet Briareood, Columbia, MO 65203 
1-800-537-4866 — 314-445-4554 
Inquiry 742. 


MINITAB's a PC of cake! 


StatPac Gold" 
Voted World's Bett Sasra 5. Forecasting Package 
n 1987 by PC Word Maganne madas Sx tres 
mors voles than tho nex closest competir More 
comprohensne 5 efer to use then ай ahars Get 
ihe facts Сай now for your FREE brochure 


1-800-328-4907 
Walonick Associates, Inc. 
8500 Nicollet Ave, В., Minneapolis, MN 65423 
| (612) 1646-9072 
Inquiry 745. 


UTILITIES 


MEMORY RESIDENT! 
THE MAGIC per Only $49.95! 
3 о | 


Inquiry 746. 


AOVERTISE YOUR 
COMPUTER PRODUCTS HERE 


for аз little аз $426 in 


THE BUYER'S MART 
For more information call 
Mark Stone at BYTE 


603-924-3754 


THE BuvER'S MART 


BASIC FORMAT UTILITY * 
FORMATS SOURCE СООЕ WITH SOLD VARIABLES, OR 
UNDERLINED LOOPS, OTHER OPTIONS 
CROSS REFERENCE VARIABLES, CALLS, AND 


СТЕ PAST ON SCREEN VARIABLE TRACE 
MUMBERIUN-NUMWÉGER UTILITY ADDR PROORAM 


AVID COMPUTING 
0t2 MORSE AVE, Flt, BUNNYVALE, СА 94086 
(406) 747-0244 


graphes 
FREE demo disk use the күштү P Боне oF write Kk 
MATCH SOFTWARE 


6420 Coloma Carryon. North Holtwood, СА 9406-7113 


ATTENTION FORMAT VICTIMS 
REARGUARD promod protects you from accidental 
Каттап of your hand disk Mot memory resident тог 
modifies DOS. Conmgáeeiy automated installation. 
Manual and diskene provided. 

ONLY 32300 + BADO SH VISAM-CICOO UPSER 
MICROBRIDGE COMPUTERS 
$55 Sky Ұй £125, Sen. Canos, CA ОФ 
Onder Ой inse 1-800-623-8777 


415-893-8777 (CA) 13-34-1888 (NY) 
TELEX IZLINK 


212-334-1858 (NY) 
FAX 415-593-7875 


сору, 
м етім йыш: як و ي‎ 10+ pège 


ee NOVA SOFTWARE, Inc. 
РО Boa X454. Аллаа МЫ ЕЛ 1806) 030-0400 


Inquiry 750. 


Recover deleted files fasti 


vow, change of create foram. change 
change des n any sector MS-DOS $78 05 Сасы леси 
card weicoma 


— SOFTVANE L LENTE 


uo Олай, Canada í Ms 192 
(415) 961-6243 


UTILITIES 


Inquiry 752. 


Order the RED Utilibes now! Programa Include: 
Disk cache speeds hard and floppy disi. Printer 
spocier Baich бю compiler speeds baich Mes. 
Path command for data files. ҮРІП сага excep- 
tions. Sort directories. Over 10 more programa. 
IBM PC. Visa/MC. Send for free catalog. 
The Wenham Software Com 

6 Bute S Weanham, MACH (00) 


YO LIJI AA мг > 
COULD FILL THIS WHITE SPACE 


603-924-3754 
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Ман Order {щы Worldwide 


атесо 


ELECTRONICS 


Mail-Order Electronics 


24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 


узо 
A г с а 


by up to. 
UPD70108-8 рын уто сыр... .... 9 
UPD70106-10 (10085 үзе Сыр. ..... $12.95 
ЦРО70118-8 mee vx Cp... 5 9.95 
UPOTO118-10 (ouo үзе One. ..... 916.95 
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5 
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PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! - CALL FOR QUANTITY DISCOUNTS 
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415-592-8097 415-592-8121 


EIB us EY 
TID lot @ BN 
T 27S 234 8 Tw 
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BIS) (iu, 29 uy 
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Bon ! 289m 


SWITCH 
JMT123 s: пы» 1 19] 206-8 тз 125 
MIPC121 SOR OS DO 1 H ЫЗ102 55" Maz АЙ 


D-SUB CONNECTORS 
DG25P wa too 69 08255 mm sis 75 
LEDS 


ЕҢ ИЗ Til, "йы 


п? 
uF 


MICROPROCESSOR SALE! d 


IARE CPU w/BASIC interpreter. ........ $2495 
MC68000P12 16-Bit MPU (12MH2)............. $12.95 
MC68701 B-Bit EPROM Microcomputer. ..... $14.95 
MC68705P35 В-ВИ EPROM Microcomputer. ...... $9.95 
MC68705U38 8-Ви EPROM اس‎ .... 910.95 
80286-10 16-Bit Hi Performance MPU. ...... $69.95 
80287-8 Math Co-processor (8МН:)...... $244.95 
80287-10 Math Co-processor (10MHz). .... $309.95 
80387-16 Math Co-proc. (16MHz) can лапак... $474.95 

Math Co-proc. (20MHz) cam даме... $749.95 
COMED CONS 
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27512-20 8.530 2 9 Ora 125У 1006 | Ja тө мүз ta меге MO] сырт амы т; a 
278123-28 —— 0053638 (2и) 125v 895 |ы Јој MOD. із "to "| ганат a ian! st at 
К aes ыам Taj UR ik t. ЧО 
HUM мош ма” 49) "wr із 
TA — =. зы сы 25 | cx — me? 1% VL! Sor пэ | rare e 
ЖУА в B [une Има ілін 7 талы іші? 195 мас '1^7r 21% | тег? Bu 
ЗВАВА JD аси 5 OOUne; Sv Нин. 08 «xn wa уар AE ж 
SAIS ot 2048 и 8 [360rej Fv PaaciOniy чае | fais Bliss 5а ы! pr | М аус lw 


ERAS SUBJECT TO FREQUENT PRICE CHANGES 


Circle 148 оп Reader Service Card 


See our 16-page, 4-color outsert in this month's „MEMBER 


issue or our insert in the November BYTE with ммс 


New Products, Computer Peripherals & Much More! BN od MAH төм CA 


COMPUTER PRODUCTS | |  Jameco ІМ PCIXT Sihr turbo COMPUTER PERIPHERALS 
Jameco IBM AT Compatible 16MHz Kit With 256K RAM AMI 80386 ы. 


* Exponiiatle qo BAG Software Included 
DIT - Free! PC Write Word Proces- 
sing Software Included! 
+ 256К НАМ Included, 
Expandable to 640K 


- 4.77 оғ OME Switchable 
• AMI BIOS НОМ Included 


JE3010 012) 16h MEAT (АТУ ‚ 5499,95 
= Additional Motherboards — 


24.95 
28 


yi, we "mam a a paaa п 
JE1001 ат?лингіІРСІТІ.... % 89.05 жы ЫЙ BEDO CR Drive (Ий Нага... n .. nean enne a 

"4245 wiw»hümrebshumu^nursuuctrmurtztnarmx H5 
JE1002 &T^10MMr(PCAT)... 5109.95 | ж э Ы Conme, LL НП 995 


res & M" 8 ш Li 
Meu. NAM Ay Ho 58.95 


412582160 2568 RAM (9 стра. 
Save $128.05 Regular List 29 DE 
E ВЫ Compatible PC/XT MHz Turbo КИ. e s r Ж... 


= Erpariahbis іс 2648 et- mci | of 12-сы НАМ 
Чай e x UTER COD Таха (сад < Expand an erich- 
inu ВМВ ш qoe aes Пано Dern-N им} 


* Сей year матты 


МЕЗ020 isan KIISE (Ат... 31:339.35 
JE3025 20h I BOSS ATI... MM 88 
зу 5799 95 


BWH Per &i Diae rimati 


Seagate 20,30 
40 and 60MB 
Hat Height 


Hard Disk 8 | 
Drives \ 
ят?ракт [Fiad 4 | | 


STIS ХҰН Dehen себу (РСЛГТАТІ. .... 022495 
BT2ZZSXT 20448 ml otro ТАСТ... $259 95 


CTX2410 14° RGB Color, ..... . $378 85 | 


МЕ1015 Mandi АТ тусш X T/AT; ,, $59.95 
ЈЕ1016 Enhanced шуге (xT aT. . $69.95 


14" EGA Monitor snd EGA Card - EGA compantie 720 к 350 Max 
Resolution = «яуа up te 18 colons [PCAC AT] 


МЕ1058 SAVE $40.00........... 453858 Ex a L o - ЖААЙ Dres coy POAT AT. «= $249 95 


T3" VGA Monitor and VGA Card = va companies, 800 x 560 Мах. 


Базой — iyt ир lo 256 colons ГРС/ХТУАТ) ZT251.1 мш ғын hma [Drives oniri. . . . 9494 05 


ET277 BOMB Окна соду PRT AT). .... 549935 


таға Аш rw Bree 


PE "o2 oC ,..............-..-...-.........-. PEA. BS ETZ2TTXT АНЫ morire PENTE ena» 55405.95 
OME Тара Back-Up ке IBM РС/ХТ/АТ 
DS абый Back-Up and Tap. . . $349.95 


Mono Graphics Card w/Prinis Port (POAT be | .... $59.95 


JE1052 сок Graphics Card Printer Port ІРСУЖТҰАТІ...... $49.95 
JE1055 EGA Саға wan 256K vidon НАМ |РСУХТРАТІ, 2.2... $159.55 | JE1020 зк ть Ra стату... $ 89.05 
Multi EO wilh Dra Gordrodier JE1021 Hiteta есте... 5 89.95 
ЈЕ1071 аһ Mone Graphis ІРС/ХТ................ $119.55 | JE1022 (oun naga nz: (тжсухтять.. $109.95 
Multifunction, L'O and Expansion Cards 
наои, ө AR Meme 3.5" PC/XT/AT Compatible Disk Drives 
Xn МЕ1060 Port and Beal Time Clock ІРС/ХТЫ............. $59.95 E тән Maning Fans ee T oa os 
kaw 4 ты p: 061 5232 Serial Най Card ІРСІХТІ. ............. o: ure beara e mis 
JEZ20 бә: ^ 200 û 8232 бегин Hal! Card iN, oc ee ee eae NE i 
МЕ21 іча2а 400 0 $495 тру чара ет “еу Тат арт IRE a ---Г-- Datatronics 
JE22 baie E20 0 3 385 JE1065 чаас чыте А PoræikH Prin Port (ATI. a x $59.95 эа (12007300 Modems 
E DR m 5 о mu ote ныт te eres enne 5119.95 | MEK Pocket Version: | 
a пача N - legunt СРР СОБНИ - T 
JE25  & x dh 1840 3 $22.05 = ol erem Ny extended memory раған делген Шуе + Бей [OIE cam- 
28 балда 220 4 $27.95 FE ШЕ ралые, Жүйе-диМі tyo- 
ЖТ Te = 4 $3795 МЕ1082 мк س‎ ШЕ ‘ Ll : DUREE Mr 
Floppy a ar ontroller а year warranty + inchucles 
DAR BOOS ЧЕ1041  20/40MB наға [hak Comer Card ІРС/ХТІ....... Of. W eem m к | 
ҚЫМЫЗ MOC Leer Deis Бесікуі. 1 OK. .... 814.05 JE1043 — 350 7270&/5 2448/1 аяма Floppy Ge Cont (Poorman $49.95 1200P 12907300 Baur Рәсім Modem... § 09.B5 
M —— — ———————— | ін 006300 мөсімете ісек. ,.. 5 59.94 
ЈЕ1044 360k Floppy Hard Disi Coniroter Card (РСТ)... 812985 | 24003 mONO imamna Modes... 512205 


T2000 12907200 Banach Erbak 


380. 120K; 1 FMA 1 AMER Flapp/Hard Disk 


айымы... .$ FASS 
ЈЕ1045 enrolar Card һАТІ,,..,....-....-.л..... 8149,95 2400€ 3406/1200/208 {зле обет... $160.95 
U.S. Funds Only $20 Minimum Order Date Sheets — 50€ sach 
Shipping: Add 5% plus $1.5D Insurance Hil із лет тран mper ad Мете ете Reece diii Prices Subjeci to Change 
старыя hat Очи енеме мечен ° 
Gel Ж hs: i | Send $2.00 Postage юға 
E NTC атесо | теле 
las Tax FAX Murnbers: 415-592-2503 


ELECTRONICS or 415-595-2664 


1355 Shoreway Road, Belmont, California 94002 Telex: 176043 


24 HOUR ORDER HOTLINE (415) 592-8097 - The Foliewing Phona Lines Аға Available From ТАМ-5РМ P S.T: 
” Customer Service (415) 592-8121 >» Technical Assiaiance (415) 582-8980 > Credit Departmont |415) 592-9983 - АП Other inquiries |415) 592-709 


С ТВА тес Electronica 12/86 
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"FREE! DataSaver ,.. 
а $13.95 diskette ег"! 


2507 ЗМ Осеке 
BOO" 3M Oishettes . 
... ЗМ Mark Q PE “Formatied” Disks 


, WR rq or 
.. 12.80 0C-3Q0XLF . 
DC- 17.05 D6-5004 
JM Mag Tapes 2400 WTS imm 10 ке) 
ЗМ Mag Tapes 1200 WTS (man 10 пий) 


IBM 3480 Cartridges (же 20 сыпаны ........ 565, 


88-00 MEET ity Шы ГЕТЕ» метет 


m E 
men. 3 Dus 


„53°... 5.25" BASF Disketes ... 
1.69... aor BASF бекетке ... 1.89 


05:20 3.50" BASF henes in FREE DSA 
в esa Сои a Че Vals .,. 3.99 
„62....5.25- 05200 BASF беките жип 

FREE BASF YOR Tape or Plastic Box 
42... 5.25" 06/00 BASF ноодо бай 


wilh Tyvon sleeves, labels & wip 


maxell 7 Е 
| x osm s8 оно ns 


Verbatim ТВ 1.30 EEY 


i нор: ова > 


TTT chon 
75 FUJI FILM 
COLOR 1 


62 BR 


ORIGINAL BRANDED "ВОХЕП” DISKETTES 
5.24 OSHO 


‚87 


. 525 DSIDD/A4BTPI .. 
.. 5 25" DSrHD9OTPE .... 


. 350" 05/00/135 TFI .. 
425 FREE SLEEVES, LABELS AND WIP TARS 


— Оттан cal tor informatiar — 
TERMS: ha surchagsen Л 84 Mastercard or АШЕХ COD д ік 
accepted lom 
тошум елімі көн an córperamens p het JÛ Bana. drt. ТТ c 
ПС accegube Bhipping: 14100 on нөм dpa Мдкеі 
Кзрр Changes on lame далаға Free quoted Ки case 1100 
dedi Bru (jm nena міз» (Шохан S24 B0) 
WE BEAT ANY PRICEI 


Тол Free Order Line Insormalion Ыт: 


1-800-823-9881 
'YLX-9102404712 ҒАХ-801.572.3327 


B DISKCOTECH 


DISKCO TECHNOLOGIES, IMC. 
213 Cotlage Avenua 
Р.О. Box 1339 Sandy, Шаһ 84091 
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mp тыға pir, d paroda poris 


1-801-255-0080 


HARD DISK ACCELERATOR 


и dS Wa cl elie 
expanded oc SOC Kb ді standard memory 


DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 
VCACHE 


GOLDEN BOW SYSTEMS 
$59.95 


Ad E) ky 2870 Fifth ікепие 


Sua 201 
San ego. CA 92101 


Ci жен UAI 800/294-3289 
Circle 330 on Reader Service Card 


6809 


single Bo Board Computer 


Su 


ы т ү, \ \ \\ 
CAM, FPEORM гаі тъ clock, woicrdag 

lime, ipin Aj + 4&5 РСВ 

EXPANSION MODULES: БАМ EPROM СМС 

CAM battery, nola 170, rial Т/С, 

parallel lO, counter, Timer, IFES-AB8. 

EPROM programme, ору disks. 

cosets, Dreodboord. urboaornrd: ce play 


ON TARGET ASSOCIATES 


Products amd Servies 
for Design and Manufacturing Engineers. 


Adapter Bracket Sets 
Burn-in Mother Boards 


We will move your RUX TAT products to the 
Micro Channel, or create your mew design. 


CALL: (408) 980-7118 
far out Free catalog 


E 


e РӚЛІ leaders. 
- igs Com um сынның uf 774 Со. 


Cirele 202 ол Reader Service Cand 


i 


THE 
i 


| 


Н 

iW 

1 
Па 


1MBIT icon 
514256 
41464 


ЕЛ 
B Fi 
h аш 
NL. 
B аш 
B LE 
b sm 
ШІ, 
qe 


TRE: aS E 


(990) 894-9688 - Ө - (5001 & 682-8184 


| 9-TRACK MAG. TAPE SUBSYSTEM’ | 
FOR THE ІВМ PC/XT/AT AND... 


Sorokan bachup and Wut асса 

АА фида дат T1 "8 ШЫ. rmt 
à p Gd ede mers [zv бра 0222] 
Ф БЫ мактаса ЧӘ УО пча Ф ap. 
B ишли» dos PC-D08. ОВ, ЕМЕН. 
a діа ter АТАТ. DOC, ЖАХ. 

тш. һы. 

киғаш 


Qe БЕІН meee > ЖЕГІ Weed HR 
Ck ТҮР" 
(—— T——— Та РЕ ртт 
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СОМРІ-ЕТЕ-РС 


OLPC S200 
HAND SCANNER ... 2189 


AST Premium 
286/386 
Call 

SWEET-P 600 


Û Pan Plotter 


PRINTERS & LASERS 


SINCE 1984 


New Orders: 


ZENITH 1490 


FlatScreen 


$579 
DESIGN CAD 


Standard or 3D 


вафое PRPCPRE ARE RS ED "PE... 


Рага 

Ғаййма Ра... 
Гота Таны د م ++ ء وو + دعوتو‎ 
Freelance Pius 
Fim Beso Pi 


erman EE 


ROPE SR SPER PREF 178 


296 GEM Drew Pie 4429295555295 4 LORD 


MBP -45 *éuàüssutuxbbdtrevttr 
M3P-60 ....... —— sé 
MSP.55 . — 
» 


Tribute 124................. 
Tribus 224. afte ie 820204 
Dour 150 , -— 
HP Laserjet ll .. ,.....- озуы 1490 
JUL МН) Багш. трітінітат Сай 
LCBO 


301-BX жағына EASES ARBRE — ШЙ 
йн Call 


XXE EIPTI| Шазайлана aaa 


тен К ТТЫ i 


© 
LIGHTING | Disk 


iens poe Ра. 


Speed as much as 40% If! 


ісік 1222.01 ...... 

Lote Agenda v-""" niu Serr ИЙ 
Managing Your Mor TRI 
тето атт gi 


Ponghtres Accounting It +... а. 148 


Call РЕЗ: First Choice TT'TETTT MOS г 


йен ہہ ع د ھب ی دب وو ب وو‎ ое СВ 
НасітгОра 1548. TTTPEERL 4 
қын ernatentuseteconern« ШОО 
4444 внат Cal 


Wf ақаба көл а ЭШ 


Clipper 
Copy ИРС 
Corslesi 


artitura be фе Ga 18 


mame oes "I. 
Оо т Фпасзааалазаалатиазанвев [2 24 
ER 
Cal 


тТгекинғаисзарванкалғтанвоеәяс 


Enos! РС »astaaenavamesacone dU 


PFS: Find Pulliaber دا او‎ * 
PF8:Prolessional Fs ...,..... 12% 
PF8:Prolessipnal Plan .,........ 61 
PF5:Prolessicnal Vrbe xia re 
Pian Perdea. ana 108 
OLA. əорарзрасраалнарраған .177 
ОДА Write re P""""-—"--"-""-"-—»-. Î 
Guatiro BeBpReaee ben onset aan manan 132 


iosaesecsnconsanal ЛЕ 


Smart Sysmen .. divane Senn ne ..418 
Spr asas „116 

TM 
Tene iis C, or Pascal .. ana nace т; 


CAD CORNER 
SPECIAL 


It PAYS to 
BUY- MH 


PRODUCTS NOT LISTED ... CALL! 


rı CAD...etc. 


PC & MAC 


1-800-621-3999 


DRAFIX 


1 Plus or 30 Module 


Сай 


Programs - origin! шік, 
applications, erc, Earn 
royalties in just 90 daya. 
"ase си F au poe mta to adim На 
HS COS А MAC cuompabos ory 


H-Tree Pra SEM PHM Mm Bem rams PRE AE 


DIGITIZERS & PLOTTERS 


ri and TP м 
n + GEM ek ew . 


= «eA RR HF Bm 


2 a ЖЖК 
Pett ate ee TN. ir 
Сы 


Options .. mei 
Hitachi Рута Padt10 Yous Малту). 
PO 122 120-4 жая mt 
FDO-12x120-12 .. 


ку з‏ ااي لدي س 


PREMERA ERM ь 


kine . 

JOL B50 Series TITTITETITY 

ee вич нп 
і 12х17 . 


18412 Рома Bolt & - 
Mac Bà Pad 12212, 484,85 .. 


Novell NetWare 
Custoectiation ... GALL 


Breage knaepre 


Pre-approved Р.О. % are welcome. Prices riat cash Î and ars ja іш 


change 
реу, warranties, & сініте are responabüdty af manufacturer only, All rekora аға subiri to à nachina lim Par 
shocks déiny shipping AZ orders unl) adda. TA Uii Orders are росла өйте Duy. Intérmafionsé 


Cal BOF) 861-1290. 
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niamaticnad бетіне. 


PANASONIC 


1091 F-m2 


$195 


DRIVES, MODEMS & FAX 


"Н 


Mitsubishi 40/70 Mb Hard Drive 
1/2 м AT, 23те ырвасаваавзвртеаһаь 

Parasond FAX Board . 

Seagate 31225 wicard . 
8T228 30Mb oad ......... 

Балы Modern 12008 үн өйте. 
24008 ілі wew ....... 

Toshiba 3.5 XT/AT T20& Ойға 
8.25 ATAT 360k Drive . 

US Rabolins Courar 2400 , , «бетт 


BOARDS 8 NETWORKS 


: 
Н 


a 1 b 
-. 

ar 

um 


Hi 


Адар» ADIGA .............. 
acy re. 


а. KPRAREAFERTAE SEE 


AST Premum 286 6 398 ....... Ше 
Mautara MPZMEL Ma KR RR А 


970 ا‎ қыр? 


NEWI Optical Disk Interface / 40ms 


Кае upto 21 QigaB yes and тты by Сек Only. Speed гете a 
40а Hard Drove, OpeDriver supports most Opboa drives inctedaing АТО 
Gigadik, ІЗІ 625ҰҰС, 13481 10-1200, Maxtor TXT 8008, Mitsubishi M'W-5UI, 


; Sentio Miao Systems, and Weetem Digtal, 
Diner із ал eppbcabtone interlace lor attaching ораса! da ато fo өл ВЫ 
| PC/XT/AT or compatible computer syster. Low memory оғада, Kpproxamala- 
ly САБ, B required 104 the master program NASA a now à proud user ot ha 
interlace, KA ncludes OpuOrver, Host Adapter, and Manual in 


S020" 


прес. ау 
кым as drive "O^ with batch hie. 
Volume Bids 
Wecome! 


VISA 
MASTERCARD 
Ре 
йин Call First. 


МНІ Warehouse, Inc. 
8129 М. 35th Ave. #2-306 
Phoenix, AZ 85051 


New Orders: 
1-800-621-3999 
Order Info: 602-997-8877 
Fas ‘HU? HT 


DECEMBER 198% + BYTE Ж 


CUT УІ Of Adader service Card 


WE OFFER: 

1. Same Day Sarvice - All orders 
shipped, insured, within 24 hrs 

2. Guaranteed Satisfaction - 


Lifetime warranty, 30-day return 


guarantee 

3. In-stock Inventory - No delays, 
no disappointments 

4, No Minimum Order - Quantity 
discounts also available 

5. Pre-Approved Purchase 
Orders and Visa & Master- 


Card Accepted 


AND GREAT PRICES! 

5.25 Black Disks, DS/DD . . . ..36 ea. 
5.25 Color Disks, 8 Colors 

Available, 09/00........... 46 ea. 
5.25 Black Disks, DS/HD . . . ..82 ea. 
5.25 Color Disks, 8 Colors 


Available, DVHD ........... 94 ва. 
3.5 Blue or Gray Disks 

LL, i PM E 1.12 ea. 
3.5 Color Disks, 5 Colors 

Available, DS/DD.......... 1.28 e. 
3.5 High Density, Black 

only ................... 3.80 ва. 
100% certified and tested. 

Error free lifetime warranty. 

All disks include generic white box, 

Ty vex sleeves, labels, write protect 
tabs, shrink wrapped. 
CONTINUOUS FORM LABELS 
Sire Acres Вох Oly. Prine’s,000 


2343 7/18 iaross 10.000 $1.95 
ova x 7/16 4acogs 20,000 $1.95 
2x IS1] — 1 acosa 5000 $2.18 
2H х 1516 Jacves 15,000 $1.28 
294 x 294^ {across 2500 $1200 
2X4 x 1.7716 1 across 5000 $3.00 
3x 15/16 4 across 20.000 $2.00 
33x1515 4 across 20,000 $2.05 


| A VOICE FOR YOUR PC! 


VOXX 9?"579* 
— ip m 


> Unlimited voca 
» c іпсімдіні 


ng much more 
» Audio amplifier and &pasker Included 


ye 


(203) 856-1804 


242-8 West م‎ Балбал CT 08820 | 
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World's Smallest UV Eraser 


$4995 


чы 


PALMERASE™ can erase 20, 24, 28, and | 


4бріп EPROMS in less than 3 minutes! Abo. 
larger erasers are available 10 handle РРЦ, 


MICROs and other UY erasable devices | 


Реле call radar for more informacion on an 
eraser that's right for you 


сесі Mem 


1201 N.W. 55ch Place, FL Lauderdale, FL 33309 
1-809.331- 3766 «jn Frida: (305) 94-0967 


9-Track Tape Drives: Yes! 
for IBM PC/XT/AT/386 


and PS/2 m шқ 


Interchange tapes from mainframes. 
Importaet features: 

е B00, 1600, 3200, 6250 ВРІ 

* EBCDIC/ ASCII conversion 

e IBM & ANSI labeled tapes 

e Network backup 

е DOS, XENIX, Microport 

e Highest quality customer service 
For quick delivery we stock all major 
manufacturers’ tape drives, inchading 
Cipher, Kennedy, Mà Data, Qualstar. 
Prices нап м $3,755. Сай Today! 


Overiand Data, (ас. 
$620 Kearny Mesa Rd. * San Diego, CA 92111 
Tet: (619) 571-5555 © FAX: (619) 571-0992 


Circle 205 on Reader Service Card 


РС based PROGRAMMER 
$599.00* 


1 Mame 


LOGICAL DEVICES, INC. 
1201 NW. 63th Place, Fe andriak, FL u 
1-Ш3-431.77566 Гар 0974-0067 


Telex 383142 Fax (305) 974-8531 


Circle 165 on Reader Service Card 
(DEALERS: 166) 


Circle 163 on Reader Service 
(DEALERS: 164) 


Зи х 1516 tacross 5,000 $1.90 
Зи х 1510 2 астоѕѕ 10,000 $1.90 
4Usx15/18  3acoss 15,000 $1.90 


тах ais : across gm b» Satellite Communication || IC, © sip. on DELIVERY!!! 
x across on — | 
4 х 15/16 Э астоѕз 15,000 $3.21 MICROSAT Il | дм” са тесті >ч сан шет, — 
4x1-7/18 1 асгозз 5,000 $3.25 er ула 
4 x 1-7/16 3acoss 15,000 $3.25 — Board ; ; TM RAM J! 
Prices quoted for МЇ boxes оту. | 2 б 
“Designed for the 31/27 disk. i? - 
| `i ux 
E "ag 
"The Quality Disk & Label Specialist + 54 
Since 1982" 4 - 
1040 Broadway 52 3: 
даче а « For IBM PCIXTIAT and compatible. ye STATIC RAM. ۴ 
609-456-6996 è Satellite dala receiver - 9600 baud. E Toa 2 1% га T 
e Satellite bulletin board. OFF N f, PAYS SHIP Vik FE Ci Е коом AT 
РАХ# 609-456-7172 * Satellite video and | 
1-800-426-3303 audio option - Add $200 sansa, | Factory New, Prime Parta un | 


All products assembled In the U.S.A, 
AR orders F.O.B. Westville, NJ 
C.O.D. orders add $2.20 


PERSONAL SPACE COMMUNICATIONS 
707 jobama 5:55 Hane WA 36730 


АЛТА ТУЙ» FAX OMS ALIA 


سل چ با + — 


кесесі Метал санага 
Lovers тийи Parini 


AL сщш бы. | 
тыр in| Ee i (818) 267-4061 
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шие 


BOARDS 


(anos VGA Hines _ 245 Sigma УСА H —— 242 
сені Арме Board — Сай Video 7 V RAM — 482 


DISK DRIVES 
COC 150 Mb 1.4465 Micropolla 1355 — 122 
Вето II 20 Mb — 799 Seagate 200b КІ. 26 
|Mrurbe 3053 ___ 448 Seegste 30M ЫК! __ 275 
Mensorbe 7' Ыр 635 Seagate 57251-1 42 
Мол TD 4440 _. 179 Toshiba 20K, 35 Ka. 89 


DSi ЕРІ — — 709 Peachtree Compete 1 | 


Риби Plus — — 104 GEA 

First Рен 2.0 03 Quattro 

Harvard Graph 21 299 A:Bege for 052. 
LOTUS 123.295 Spiri 1. 
Microsoit Exce-PC .289 SYMPHONY [CALL 
Monaci Works — — 98 Тор for DOS — — 104 


Aces 20 Maz CALL Toshiba TH200F —. 1455 
AST Model 8) — — 1525 Toshiba ТІЛІНЕ” 
AST Modes 300 2771 Toshiba 310020. 293 


Teteveeo 386 2Mb 2505 Гагић Supersport 296 312: 
Mitsubishi MP286: 12 Miz | 40 Mb Orive 131925 
іу MEE | өре: :20 Mb 
Sperry PC IT : 9120. М НО: Keyboard 
Ақы TT. Sharp & Obr oe __ 


TERMINALS 


.359 Wyse IO „aaaea 
400 Wyse 56 


"B Talendec 955.......275 Wyse 90GT 
11% 


Уса CE. Link, Сота, Рахо А Other Models — CALL 
MICE 


ктк Word 40 _ 209 Venture Publieher _ 495 


Міні Address: 4307 S, 37th Street - Dept 


« 101-Key Enhanced Key Board 
"81 13.3 (1 Wal) 

SE = 15.2 (0 Wait $100 Option} 
“612 МН: Key Board Swüchabls 
-WAZ HD & FD Conrolur 
«IOS; SOCKET 
ЖҰР POWER SUPPLY 


LCD-286-10 PORTABLE ___ 


1.10 MHZ 806286 512103 

"12 MHZ 51-133 (Option $50.00) 
» 1& MHZ 3 = 18 (Option $250.00) 
+ HOK RAM 

a LD Screen 640 X 200 
(Option 840 X 400 $180.00) 

+ Super Тиін 5 Вася Lighting 


"Side I5 ¥" ХӘ" X8 
* 23 LBS 


PACIFIC COMPUTER 
702 9. Del Mar Ava. #8, 


San Gabriet, California 91776 
(FAX) 518-285-5682 


HI} + 
миш mice, We do іні puaraatec (хр Йй ®. DOSS are repaired ur replacer, aleaw rail for a КА А. Major credit cords aml wiected PU are accepted, 


INTERNATIONAL SALES (6/12)437-4855 - FAX (602)437-9685 - CUSTOMER SERY ICE 1602)437-4856. 


MONO SYSTEM 

Мого Monitor 

* 20 MB Hard Dink 
$1255 

МПА COLOR SYSTEM 

«МУСА Card & Monho 

» 20 MB Hard Disk 
$1855 

EGA COLOR SYSTEM 

«МЕСА Card + Monitor 

» 20 MB Hard Disk 
$1540 


* Wiad MB НО 
$2995 


$2695 


$1655.00 - 


LCD-386-16 — — 
+ 20396-16 MHZ 

+ 40 MB Hard Disk 

^ 80387 Sockel 


LCD-388-20 — 


Circle 206 on Reader Service Card (DEALERS: 207) 


d Arakea 1200 Et ___.§5 Рхтебақ 2006 — 


‘horns, AZ ЫШ. НЫН RS: VASE RET Gabe PAL SLI: QO AM. 2 


PCI-386-1 6 


PCI-386-20 


$2795.00 


$3005.00 


(818) 571-5548 (Technical support) 
(800) 421-1102 (IN СА) oaner ONLY 


(B00) 346-7207 {OUT СА) 
“ALL SYSTEMS COME WITH ONE ҰҒАН PARTS à LABOR WARRANTY 


Cirele 62 on Reader Service Card 


1-800-877-8855 


Government P.O.'s are Welcome! 


PLOTTERS 
Calcomp 1036T 3785 HP 7550 А 
Calcomp 1042 GT 545 НР TSA 
Calcomp 1044GT 10,245 НР 7595 
Caicomp Colormester . 3395 king 3700 
Heuston ОЫР 52 2395 kine 4000 
Houston 4140 2110 JOL &50 GL 
Heuston 56А 3650 Roland 885 __. 1095 
Hauston ё 5425 Roland 900... 1195 
Houston 62 4485 Roland 990 1595 
НР ISA 1395 Roland GAX — CALL 
Numoncs, Taan, ersatc, JOL Other Models. CALL 
DIGITIZERS 
Cakorng 2 £1... 48 Karte 3 CALL 
Cakcomp 4 1 60 3745 Korts IS B.5 x 11.249 
Calcomp3e x 48 __ 3195 Кыла IS 12x 12—309 
СТСО M x96 __ 1945 Kurts Б 12117 — 535 
GTCO W r 48 — 2795 Summa (2112. — 8 
Piura 11 r l1. 439 Summa 12 £ 18 873 
MODEMS 
АП ЕТС 155 Fai 1200) 65 
Anchor ЭЖЕ 1415 Pomares 40062. 129 
"29 
быга! 2400 Ext _ 139 Fuca Verdc 2497VP 300 
Catin 2400 гн. — 108 USA ЖЕЕ 345 
Heyes 1200 270 USA Courier 2000 299 
Heyes 240... 445 USR HST 9600 649 
Мы Poche! —— 109 USA Sponser 1200 — 85 
Мүкей 24 EH — 248 Үкъ ТИ 18000 935 
Mutthech 24 EC _ 305 Zoom 2400 HC. _145 
Case. Packard Bell. UDS. Other Мозес CALL 


I'M. Prices reflect 


GAS PLASMA 286-12 _ 


» 80286 12 CPU 

= Sla 113 

„ 34^ FD 1.44 MB 

a 20 MB HD 5T-138 

« LCD Screen (640 X 400) 


* 640K НАМ 


+ CPU B0288- 18 


= Compaq Type 


= 200 W Power Supply 
«ТТІ Dupy 9 Amber 

* AT Key Board 

» Serial / Parallel / Game 
* WA2 НО & FD Controller 
+ 20 MB Hard Disk 


4 80286-16 


Canon В.) t30 — 665 Parasonc 1124 


GAS PLASMA 286-16___ 


CRT-386-18 $2595 


ЕЗІ. 


PRINTERS 

Арз Abayo 74 __ 349 Panasonic DM? т 
Aps XE 745 Parasonc 1097042 — "8 
CALL 
Сәгеп 200 __ 149 Panesonc 1524 sai 
Cazen 1800 162 Star NX-1000 „11 

Сӛгес MSP 40 299 Star NX-1000R Color .299 
Ғалы АЖО 525 510г WX-2400 и 
Okidata 390 — 475 Toshiba SL __. 4 9 
Оки 300 — 959 Toshiba 315 64 


МЕС P2200 _ 328 Toshibs P351SX ..— 87! 


NEC P5200 515 Canon M Lazer УЯ 

NEC P5300 579 NEC LC 890. — 1155 

МЕС Рах __ .1038 HP Lars Jet I SAVE 

Brother C foh. Data Produces, Deor 

Emon Geneon OMS. OTC. Үшүр. ТІ 
MONITORS 

Атса JICA 65 PGS Urs Syer — 

Атей 280 5 0 MS PGS Uae 1Ғ 8550 

Gud Sear AGS — 1 035 Samary TT. 799 

Mitsubishi 1351۸ 509 Sema Lips 13^ 17550 

Sako 105): LL 569 Sony Mutticen Сар 

Ыза STK 2375 Taung Мап 0 

MEC Мезі ll. 579 Уды ED VGA 

MEC йүп + — 915 Wyse 00 

МЕС упс XL 2089 Zona 1430 

MEC Multec 05... 189 Other Models 


SCANNERS 


AST, HP. Tawar, PC Hand Scanner - 


(ash discounts und are subject tu change 


_ _ $2295 


= VO Card Рага бега ате 


$2495 


CRT-PORTABLE-286 __ $1449 


“ 80284 (10 MHz or 12 МН?) 
| « 12 MHz S1 e 133 (Option $50.) 
| » 18 MHz 5118 (Opon $250) 
«Опа 1.2 MB Floppy Drive 


CRT-386-20 | $2895 
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 INVN NOLLOV Loayid 


E 
5 
"3 
2 


NOLLOV LAULA 


LHVA NOLLOV LOAHIA 


This could be the most productive 
phone number you call today. Toll free. 


12080005 31-5369 


(Or, if you prefer to FAX your order—1 (512) 344-2985.) 
ГІП жене.) 5;7————:1299.??- 
Ітіррі Ше? Battery Back-Ups Gais ы 


Protect your equipment and data by providing safe shut down time 


for your computer systems and other sensitive equip- 
ment during black or brown-outs. Data loss from one $ 5 99 90 


This complete TrippLite® 
Series offers reliable 
battery back-up at 

an extremely 


Енг NC oo 


black-out on en you hundreds, if not 

thousands of dollars. 

These units feature AC line "2 9 9 è ы 
spike and noise suppres- 
sors, status indicator % 3 0. 00 
lights and heavy gel- 


сөй batteries—a regu- = 4 | 
lated battery charger ex 
4 BC-325 
= 325.W 


automatically restores 
battery to full charge 
when AC power returns. 


TrippLite® Voltage Regulator — 
Line Conditioners 


LC-1200 


15-600 LC-1800 
| Tripplite* Line Stabillzer‘Conditioners automatically 
adjust varying input voltage to provide iui voltage support 
during а low voltage condition while suppressing spikes and 
Ё іле misa. а 


PC! AT Рага! 
Printer Cables 


СК ТЕГІ 
POPULAR CABLES 


f 
s 
4 
1 


25 : | Айга 4 Three tion Tc». 
ч ы Ali2s 4 Four Рот $18. 
сай Other cables вебе 25MF-300 сп 42% Amare ДУ? боку Б 
Ф Crota Чоп 3855 
Altex Electronics, Inc. | сю зе" ЕЕ 
"Your Electronics Supply House" Ав! Lime Switchboxes 
RMS Minimum order $10.00. Wa accept Mastercard, Уна, and American A836.3 Жо роот 
Fox С.О D. orders, aad $2 20 Fer orders И АВ26-4 Tros position, Price 
under $100.00. add $3.00 handing and charges ARM. 54. бол positon 23-05 
ordera Ее сету а Croan non 24.05 
Gerda odd 7 556 Lalo tae елегі 10 change m bo am "ы 


Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST 
10731 Gulldale, San Antonio, Texas 78216 
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ТЕМ-РС BUS 
[Input/Output Cards 


E Backplane extenders 
ЕР5/11 Sli Slot backplanms 

| BLUE CHIP 

TECHNOLOGY 


Circle 37 on Reader Service Card 


80 5 d E 
i г Seo our ad 
оп ребе 328. 


= | = | 


0222 JB T8 35-0 
Qd 654 1873 
01 65 87 H 


See Sweden 
Ol 59 412 ын 


The Bible Library" 


аЙ, Чы + ЕП гилик orta on ine 
wss dec. The most cormprehensrve 


Circle 149 on Reader Service Card 


AS-232C INTERFACE AND 
| MONITORING EQUIPMENT CATALOG 
FROM B&B ELECTRONICS 


ТАСЫ Por Maso 2 
| Phone: '815-434-0848 


VOICE Digital Recording 
lor урхаг РС, XT, AT oc Соер 
И ФҮСІСЕ MAIL SYSTEM 
| «TELEMARKETING 
-Pidurid 5 Ал 
# SMARTEST ANSWERING 
a MACHINE 
*AUTODIALER—DATABASE 


| Easiest IEEE 48B(GPIB/HPIB) 


interfaces for your PC, PS/2, 
Macintosh, HP anc mora! 

» Controllers 

» Converters 

+ Extenders 

» Buffers 

* Boards 


v i 
E Gall or sand 
page M5) 
Technical Guida 


же. 
К Хес 1 (216) 439-4091 
ڪڪ‎ ———— n 


25871 Cannon Anan « Chuevetand, Ohio 44148 
Tole ESOPB2ORFA + Fas |215) 433-4093 


Circle 144 оп Reader Service Card 


for your FREE ! 


RIBBONS & DISKS 
3.5°DS 10MB жалпа? 


038 29% 


J.5" HD 2.0 MB твата 


0 95 
45% 45% 448 
PROPAIN TER 
XL ALO 1040150 97%. 
Л7 Verde 000 451.1009 
Окаготе 1000 554-4052 
Ой (O^ му», LOO 621-6521 


TELEX-4931362 AX- 40E 98S Be 


(100) 


FOR ONLY 


29: 


With Tyvek Sleeves & Write on Labels 


Delaware | LA &00- 300-451-1849 


ылығы 1 1 800-1 654-4058 
ftis, меге LPOG. 821-622) 


ner = as - ا‎ Кунган ace 


COD ada 2 ÚPS пс гк E ko T 
| АК ы cs PR Ж] ot" аси! и PA 


SM 
05-00 


| | TONER KIT OO ж5397-09 


ЕЕ = KITS 


oW ардан 1-200-621-8327 


APU order "Mo Surcharge on Visa 
Master C acd? vane M. Surface 


Sh 00 tor iz or SA, 
aod Bade Der асо 100 for В" oa OS Ман deliver y add 
9% "Prices Subjeci Io change withoul Notice" 
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Lit og On Reader Service Card 


DiskMASTER © 


The Ultimate 


Diskette Value... i = | 


$12 - 135YP 
DS-DO COLOR OHO BLACK 


1.15 a 3.10 
1.25 S9. 3.25 


S17 - 48 ТР! 
98-00 


312 = 2МВ 


D5-HO 96 TPI 
HALAT Compatibie 


Sm .80 
59 85 gg 
WCeNTecH Premium Gua 


тұлан ality 
Color Dis ettes 


—— 
ws 18.50 


PLASTIC STORAGE BOX | 38 


5 
63 осы 
ш COLOR 


weit - 133 TA 
09-00 COLOR 


1.75 


1.15 


317” - 133 TR 
BLACK DS-HD 


4.50 


PLASTIC 
STORAGE BOX 


D5-HO 96 т 
IBM-AT Compatible 


КОЛЖ eas 
64 Ў е" fi FUF PEDE 
4.50 «2 1.34 
| Сай for best prices on Data 

Cartridges & Pelikan Ribbons 


DE-HD 96 TPI 
ЮМ-АТ Competibia 


1.48 


s1 0 aged po TPI 
S6eFORTYVEK 


Tall Pred Ortar Lor E Intormanoe Line қ 
1-800-233-2477 1-801-561-0092 


` Isc INTERNATIONAL 


SUPPLY C OM P A М Y 
i376 W., puto S.) WEST JORDAN, UT 84008 
HAS: 8 AM TOS PM (МТМ. TIME) 
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2400 BAUD 


595 MODEM 


30 DAY FREE TRIAL 


MET ER- 
NO 


CompuCom Corporation 
(800) ACT ON IT 1408) 732-4500 


Circle 60 on Reader Service Card 


i e 
for Z80 and HD64180 
Microprocessor 
Programming. 


Source femel debugging on a remote target! 


916 253-2722 
Fax: 516 753-5141 


<> 


Кушта То 00151/1087 “90 Specialists” 


Presto! 

A Link to 
_. Mainframe 
aa Graphics 


Circle 109 on Reader Service Card 


CFiPCLOX. 


10-year ciock/calendar ІН А CHIP! 
plug-in B 10-year battery 


set Ӛліеліте 
No slot needed I 100% compatible 


NOW WORKS WITH PS/2 1 


CHIPCLOK wisoltware NOW $49.00 
30-dey money-back guarantee 


COMPUQUEST INC. 


| 001 Morse Ave. BB Schaumburg, IL 60198 | 


1-800-722-2353 
1-312-529-2552 in IL. 


1C-80 In-Circuit Emulator | 
“Сал be configured for ZEO or НОС 150, 


a Works with IBM-style PC. 


"БАК overlay memory. | 
Base price $995.00. $1340.00 including one | 
probe and symbolic debug software. 


Z-World, 1772 Picasso Ave, Davis, CA 9561580 
(916) 753-3722 
Рал: (916) 753-5141, 
In Germany: (System 0813/1687 


Circle 314 on Reader Service Card 


Terminal Emulation 


ТЕК 4105 Ем4105 5 


Circle 92 on Reader Service Card 


HOLIDAY SPECIALS — IBM COMPATIBLES REDUCED BY 20% to 40% 
CAT" 286-10 


* STK Ёр. ir 1 MEG = 200 WT Prony 


inie! COPROCESSORS 


И Tour РО 
Ша Жын БЕУ 


8089 
8088 of 8006 
Сен 


i ЕГЕ 
7m 


ODD'S & END’S | FROM | MEAD 
150 War Pryser Suppty Ом 
200 Want Power Suppiy чер at сөлекет 
Dos 32 wO Bas 
Everex Ram Expansion for АТ or XT starting at. 


BA 
5 


ИНА: 


CONTROLLERS BY 


КЕНЕНИ DIGITAL 
WX.1 8 Bt %4 Saeg fo 
WA-2 '6 Ba Ful zed | ra Poppy 
WD-27X 3 Ви ALL “+ Sure 


MODEMS BY “EE VERE X= 
ЕҰ- 09 EverCom 12 300/1200 bps Bitcom Software ТЕМ 
EV-84 EverCom 24 2400 fauc Inr. Bl com Software 12904 
EV-945 Externgl 2400 Baud 199" 
Fit enor correcting add $10.00 


НЕКЕ Сотройна Мени Maeetacturers WAH 16 Bit Har? Dre Controller 
1200 Baud Internal «Software @ RAZ 15 Ви RLL Hardificopy ісе АТ 
1200 Baud Externa) tuliy Hayes Compare ma MEAD Flopay Disk Controver tcr А” 


BM 2400 Baud internal Yy 200 wisoltware MEAD 1: Ме & 350, Cortrüfer far XT 
| 2400 Baud External Ғоғу Hayes Compatéle Had Fionpy Came Sel 


MONITORS BY FLOPPY DRIVES FROM МР” PRINTERS BY 
BAARBUNO ШЕ | YOUR LOW PRICE LEADER 4 "d 
1252 12° Ambe eTa А Sane Bate : e ; CITIZEN 
T20K KXP1089l 1446Р5 1 1900 150CPS 3 Pim 10" 179 


КЕРІӨӨТІ 192СР5 74 MSPISE IGOCPS Э Pin 15^ 308 
КАРМЕН 24675 379 MIU EFS 9 Ре 10" ЭШ 


LETTER QUALITY PRINTER 


DAISYWHEEL PRINTER MANUFACTURED EY C. 
Wiy pay $148 iv a Clon 


STARWRITER” F10 
When ur Чуев 40 сии ИТЕ 
шеф 


529900 


OPTIONS STANDARD FEATURES 


+ 40 CPS « Accepts Paper to 15 ches © Fern 
М үй. m Sensi pom + d» Length and Pech Ser tom Coren Pare 


Batiary 
* Mev Sot Date А Time Апал 
ши 45% Bass d 


COMPUTER . 
4, 


lame on epe — A cu -—X s unum Lar m Clu E 4 à 
"НАМ т Lr TEIL OS Lo 2 
14 БАДА dum, зды ie paco carae 1000 Кеуиіп ну «+ Unit T + Bidar City, KV (9005 
йй Pres Ж) UM ҮЙ vium тізімі girona WE LIO BURCH? SESE ENNERT 
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Circle 316 on Reader Service Card 


ә No prrsammdity шымішісн) Meng davon ігтікт micii. 
| + Falla. Erxaer/Taner (қына (830); Coedeciec foam pad. 
| э Did кйш mppon; Бай | yar murray. 
e STAND. ALONE duplication Ж verify (27305. parus]. 


я Quich puter $ Ixtriligeut ndpurithan (27255 under 6 жес) | 


Ф270: w i Mbt Ife, Sai; CHOS; EEÉPRUMS. 

a WI, -, 4] 4, 311,924.41, АСЫ, 51-45, ОТЫ Ж ныне. 

e Offeuspltt Нех, Binary, Luci Е Motorola 518.72 bic 

| әдет Бісыйу menu driven driver program jeckeded fer 

| IBM-PC/XTIATIFSI, APPLE MACINTOSH sr СЕМ 

MC/VISA/AMEX Сай ойлу For ашыл! 
B&C MICROSYSTEMS INC. 


3595 WEST OLIVE AVE SUNN'TVALE, CA 54085 
PH:(408) 730-5511 FAX: (408) 700-5921 TELEX 964185 


[RS 485/422 INTERFACE | 
Ф Мети с ELA ВЕ ведалі [ca несдірсоні bas. 
Cr ese thr ELA ҚАЛА үкімі. 
Ф Cea be соп шт а COM Bon OCD. 
жы ме alo able. 
darrera allow Ган data rassier ower | 


ч 219 cli элю о. Bond at i Маз Bad rete "1t 
Tro ate (һы а opani. DB or B "Es рер 


Con u Bk ation negare ағзасын. 


PC488A $145 
ПЕЕЕ - 488 INTERFACE] 


ГИ DEVICE DRIVERS 
SK. 


BOARD. 
with mow ІБЕРБ-4Н Softwares iam qi АМ 

* ТЕМ FC (ng ASYSTANT GPIB. Lotus Момын, с} 

Hacxbwate conp hie wi МІ GPIB- mrs 


PC488B $345 
|IEEE- 488 CARD — WITH| 
[BUILT- IN BUS ANALYZER| 


a РКАН: рісін com кален НЫ Мно ШАУ 
шыстрығын ml compar Lo cnc a pregramsemleg 


eime nisaiiar be HP феода ген еі rts. 
в Aches lbuaraca: ad aa AW Beh Еселі ФКИ dedicated 
lerram feu (С, Macias mvailable | $50 ca. | 


тай Analyzer 
IRQ, БЫЛ. 
aT eS rn flared се T5091. 
4 NEC-7210 Бам verona [NJ Tr rper ді. 5 4 


MC/VISAIAMEÉX Сай inday for ішіасі 
B&C MICROSYSTEMS INC. 


355 West Olive Arg, CA 94065 
РН: (BFTN FAX: X Ln 4471 TELEX: 84187 
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6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


THE ENGINEERS COLLABORATIVE 


Route 3, Вох ВС, Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 


Circle 101 on Reader Service Card 


BUY QUALITY 
FOR LESS! 
MAXELL 
514" 05/00 59° 
31" 08/00 1.15 


LIFETIME WARRANTY 


Price based on quently бё ЖИ) In Ендік 
moles Tyvek sees aul AER Кз 


800-222-0490 


In NJ 201-462-7628 
FAX 201-162-5658 


ә 24 Hour Shipment € 


MEGASoft 


РО Bos 710, Freabaid. NJ 07728 


Circle 179 on Reader Service Card 


FRAME GRABBERS 


517 s £2 «0 
Bids IF x 24 


LEWISTUN, Му, 54092 
FAX 416-457 1588 


Circle ІЗІ on Reader Service Card 


Ju 


XII. 


поё only з 


MET IX HEETECATID 
= MEETIPLEXOE = EWITCR 
TE БІРІГЕ ЕЛІҢ, H4 барита) 


Ыйла рта 

ЕТ Fiki 

PO aie в |95, DOF Ш-ЖАК 7545" 
(Pp ете اوج‎ t toned ұры шыша гына шінші 


ALS ЫҢ MAE ТЫЯ RENE COMPLETE БАТЫ CONVERMTÉR 
Riti те LEFT HERE РААЛЫ. 


PROTOS, FIRLT FIKRA d LN 
OL FTA, MEL Mee PARTIT ты 


жи +r AY) 
рі ғнғы трд end ahim МӨ? hel еңі mm 
serial<> parallel 
OCU bi-directional con rer la 


OUT АРА TOF EA, чыз 
415] 967-8818 TX 345545 


BUY QUALITY 
FOR LESS! 


DYSAN 


5% DS/DD 39° 


100% CERTIFIED 
LIFETIME WARRANTY 


Price based on quantity of 250 m bulk 
Includes Tyvek sleeves and lebel kils 


800-222-0490 
In NJ 201-462-7628 
FAX 201-462-5658 


24 HOUR SHIPMENT © 


MEGA So 


РО. Box 710, Freehold, KJ 07728 
Full service dupicat»on Tacikty 


Circle 180 on Reader Service Cand 


" g TRACK 
TAPE SYSTEM 


FOR ІВМ РС: XT. AT 


ШІНІҢ 
tall раса or ктш to 


Denpi Gamage Sarge 
PO Box t53 Tarzana Card 913541 
CONTECH 


Circle 72 оп Reader Service Card 


OER DESK ONLY 
A. & Technical Info 


Continental U.S.A Ingide California 
(800) 872-8878 (800) 223-9977 (21 3) 21 7-8912 


7 DELL КҮ. 


PERSYST"GRAPHICS AND MULTIFUNCTION [ADAPTEC 4000A SCSI Controls’ $60.00 


CARD FOR IBM PC/AT 
128K ON BOARD 58900 |£ENITH 722МОМІТОВ, 


This card has 1 запа! and 1 parallel port. It can be ax- ar o e cada pr ТИРЕ 
panded іс 1.5MB memory. This card has extended memory 


only. (This is not EMS or EEMS.) 650 inan at comers |» 


You can aitach a monochrome monitor to ihe card as well “ Operates from "терлеу 15 Qu М 29 95 
1ZV0C ш TA ато ce Й BANDO ы 


as hook up a lightpen. 
Also Includes utility software: drive emulator, printer For spit video (TTL inputs) opcion. 4 for 599 
; utility to contro calandariiock. 
ы ле "O BWOUN 27560 == 
$ г 
Е LOPPY DISK DRIVE % 1 9. 00 | Plesse check dimensions. These are open frame suppiys. 
K 4 ULLH ~- - Switching Pour Supply. Cooper | upply. 
These P jp NEW i sold AS 15. 400 ожар сы require: rel ine орма? framed АА E 
= software or other technical assistance to make them work, | ОЛОК switch in the front, Bait in iter Output «YQ SA ravi 5А.- ze БА 
have по manual or technical assistance for this product. for easy power cord ‚ Open | ena: БЫ: ӨБ ш 2? 
40 HARD DRIVE $225.00 |» em SS 
= 100 Watt 5 
Full Height ttt Pe U aes s OSV @ 22A, • 1202У бае сор hai еліп (а-ы. 


LIQUIO CRYSTAL DISPLAY 


* 15 characters » 1 he « Sv роне ONE s C-MOSTTL compagnie 
тарты түгі з Bust-« НАМ bor chepley dota Borgo » Mutpie metrucbon | | 
eet (based on 13 corrnands) s болап COS LCD driver & соғагобог 

‘Microprocessor 


ана ыан Dimensions: к 440 r 24H 
С THE RETURN OF THE SPY IN THE SKY 


Мара кемен ci potens e тікі ed NEC UPD791D — (CHARGE COUPLED DEVICE) 
ASCI charac generator ips БА katgknna) е & programmable SENSOR 
characters * ribbon cable connecior nireedy prewred | 5 for $25 та cue sup nce а кке а angie Dee soi 
МЕС FLOPPY DRIVES оаа MUST BE SUPPLIED BY THE PURCHASER 
> deface fo а mecroprocassor based eystem 


етегі) гәблевітетіз could be Әместігесі fom a NEC manual oa the 
96 IO roe erat on те АО bord PLEASE NOTE Же База 
39 board schemate., but unfortunatehy, ug do HOT havg me NEC 


neay Designed for page tcanning applications Including 


Ds/DD $65.00 |ps/pp $79.00 
facaimile (Optical character recognitian and other imaging 


3 Meg gabyte Floppy Drives > 25 applications which require high resolution and high sensitivity] 


[Amlyn or Kodak Mfg.) -Runs with АТ type or 8” HD Controller- 
"KODAK has 160 tracks, 17 sectors per track. AMLYN has 154 tracks. ШИВ 10 Milliwatt-Hellum Neon 


15 or 16 sactors per track. It is 2.35 or 2.6 Mb formatted. Сап read 

JBOK disks, Requires 50 pin, 8" сама.) -Standard 34 pin floppy drive NEC 5261 LAS E H T U B E % c 9. 00 

interface = Controllers available for XT or AT add on to 4 floppy drws. (Same as 5260) 10 Milliwatt (Max Output) —5 Mw [minimum]! 
Tube ig in cylindrical mousing 15'' long, Emits Red beam 


“Pr Tt әсі fils б par driver software. (505)579-4496 
KÍT 12996 DRIVE,CONTROLLER, „12121131 -Class IIb Laser-Random Polarization-Non-polgrized Laser- 
г RI Т SOFTWARE, 1 MEDIA DISK Mode: T EMoo-Beam diam. at 1/e2.B3mm-Beam divergence: 


S6mrad-Opersting Voltage: г а-а alites Voltage: 
S with infrared sensors (auto focus) «10K V- Operatin: 1 Current B. 5 5 må 
ane ewciro-mecham^cmd perky ena gyuimes 
VGA Color Graphics Package 
Possible Display Modes VGA Graphics: 
800х580х18 colors 320x200x256 colors 
640 х 49Û x 15 coigrg 640 x 350 x 16 colors 
640 x 200 x 18 colors 640 x 200 black and whig 
320 x 200 x 4 colors 40 and 80 column character mode 
Tho отын ДСан of fa mons Morera d o Oe gies Соқса Miis 
emmen SET € STANCE FOR COLOR. е M nesolution 
A—— с, Th cart @ a Afi e Barca 17 М 


% Ht. 360K 5*4" | $$ Ht. 720K 39%” 


EPSON QX-10 
edd niei 


DC300 х10ех 
(2 рє, minimum) |, 


DC 1000 No label 
$5.00 Фә! 


(4 pc. minimum) 


1490 W. ARTESIA BLVD, GARDENA, СА 90247 Miminum Order: $20.00. Shippng & handing 
раан ж, adiuvat leí Bieta тареро еде 
(800) : 223-9977 (600) 67% 872-8878 (213) 217-6912 typographical errors. Ali merchandise subyect io prior kala. Phona 
| orders welcome. Orders require apacia handing. 

15% Restocking fee for returned orders. Ане, i 
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Circle 74 on Reader Service Card 


SPEECH 


PRODUCTS 
рох 


. 


DIGITIZER—only 989.95 


The йа Master PC Сры ia a full S-bit РСМ шелеріне board. 
Fite |3 wy геніміз ait. ІҢ е 15 000 serps per мок 
ingal peeing Ме automatic рана {лги and 4 5 Khu саран 
бег tnctuches a Qqualdy Midia тылы. Soara inckaded 
Ку recording ard editing mond Ене for pirvbeck оар 
Никей Ткед Also dudes s naitama spectrum дәрет and 
RCS Glaplay Bí well 25 piaembly ха source ІНІ- | 
гай Құ ттық үйі own donrers. BONUS: Жаса recognition pro- 
гит ней which da сайла via ап стыр vector Demin- 
tition program wan in БИВА, VOCE MASTER PE 


MUTER — 100.05. 
VOICE RECOGNITION— 
only $49.95 


| А pri pertormancg аа гда! Equal i pariormamcs c 
| cw tystums coming andrada mors SEE. The emazeng Weim 
ініне Kp program кй volor песен лк? in qut Шул ілу pro- 
| gram ef application You can йсй cammand up іс 256 keyboard 
macros. Fuly TSA amd occupies ines Than HK insist rispose. | 
беге» and Пірі» пида! алыу Бу d На іп une 
ерде or НГЕ гаршчкі. Жана өліп CAD, desktop putügn- 
ing, werd ролы, қолын! sheet. ween offer TSA programs А. 
predoctivtty кӛне hoe Шик Key сл Бап ы 
сада? from өйтіп йі program Құ adebng voice meagan in 
ауып . Ұша antur Қау requires гә кен Blaster 
ЕС igirur for ccarmiion (Pise note Velia Мәді ay wet кі | 
replace the keyboard or mouse exc amów cuin СЫГЫТ 
қоюы Мы 6 be confuse] with tue UR wuvaliabe "voles | 
речете “") POCE MAETER КЕТИ. 


SOE OFFER Guy Тайга Mester Kay wah PC Ой tor гіт | 
$'25..— poo ыза 1107 
GETTER BONUE OFFEM Buy ali mwer іре Thing, PC Mg- 
Geer, ык! Velas Мы oy bor ctr 1188.95 — pou um $20" 
ALL OF THESE PROQUCTS ARE OF PROFESSIONAL QUALITY 
ORDER HETLINE: (BRD) 242-1771 
keea- trda, 4 АМ to 5 РМ Pacific Тізе | 

Add $5 ber pvpping and пайкор on ad orders АА] an құқы 
B3 102 Zed day бобогу Ай 0055 shipped UPS. Master Саге and 
VISA, mong ады, саса Check of отасы checks кләрізі 

| (йон в J жәнс Lepping daisy whan paying by persona check} | 


cOPDVE NDS 
TEE ІР MOT COMPLETELY SATISFIED. OWE TEAR WARRANTY 
ОМ HARDWARE curar ems jer FREE prodati мі. 


COVOX INC. imo comes ıt. 
FUBEME OREGON 07487 U E.A 
TEL: IMIN FAX 66342-1003 
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EPROM PROGRAMMER 


Cipit? пасол ier Denials ыр Kd ced ЕЛСТІ мы 


cages 
gree. come 1 recent ae ro hose Greer ЧИНИ Скари 


ЛГІ ЕМІН ІНЕН SILIKI NEIRE PI 


rir гг 
ВР: ROSYSTEMS 


тын ы Неза ТА UTE: 
т ғаз талы 


Circle 45 on Reader Service Card 


LOW-LOW-LOW 
Series 1! 51650 


jel 5 
ае ki 91285 


IBM дама 4o Acer 
IZEEEVEREJR АСГ & other 


ЇТААТ Compatibles & З Computers, 
CALL for LOF РЖКЕЗ 


Gov", Corporale, Schools, Deolers, 
and Expor) INQUIRIES WECOME, 


SURAH inc. 


441882 касой Rood. FREMONT, СА 94529 
ри 41565-50. РАХ 41551-5241 
VISA Wester Card ісетріпі з/ж 


Circle 25! on Reader Service Card 


Circle 22 оп Reader Service Cord 


Circle 322 on Reader Service Cord 


HARD DRIVE SALE 


SEAGATE 
ST 225..........,9 255.00 
with controller and cable 


TV ...5 265.00 
with controler and cable 


ST- "LP 325.00 
ST. 2611..........9 42000 


ST. 125,..........9 289.00 
with controller and cable 


ST- ІЗ8,..........5 359.00 
with controller and саба 


eu A.N. Wholesale & Retail, Inc. 
1320 South Dixie Hwy Suta 256 | 
Miiurra, Fin $3186 


Phone: (305) 284-0827 
Fax: (306) 284-0831 


AUTOMATE 


ANYTHING в 


WITH YOUR PC В LAB 45 
Local 
Aare Бию 


FREE SOFTWARE - $252 Value - Join Chub 
Сай BBS (415) 775-1524 Usa Modem 24 hrs. 


Fo Order. FREE Merature § bachana! COMMS аап 
сал 14151 784-1878 


( omputer А ontinuum 


T^ Ёна орар doen 
Day uy АЗАПТА 


рит ы T5 "Ps 
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Best Quality 
At Big Bargain 
File Server System 286 


ШИШ Only at 5595 ЕШ 


Keyan 
a Dum FILHO Согот 
= 238 WT Power Supply 
= 12 Expansion Slots 
= MS-DOS ҰЗ,21 
ОҰҰ-Вазіс V3.2 w Manusi 


anty 
и Optioo4 HOD. EGA Super 480, Modem 


Foa Onder В бұлыыта Quos 
(408) 262-5877 


МР ТЕКзет Computer, Inc. 
1465 N Milpitas Bivd 
Milpitas, Са 85035 


Тһе Amazing A-BUS “2 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, | 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
“custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

Ал A-BUS system consists of the A-BUS adapter plugged into 
your computer and а cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards іп any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-BUS User's Manuals is available far $10. 


An A-BUS system with two Motherboards 
A-BUS adapter ПВМ) іл foreground 


About the A-BUS: 


в Al the A-BUS cords are very басу 10 use with any language Іһ can 
read or write їо à Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

ә They are ail compatible with each other Youcan mix and matchup to 25 
сал to M your application Card addresses are easily set with jumpers 
Ф A-BUS cards are shipped with power supplies (except PD-123) and 
AIBN manuals (cluding schemancs and iwogramming examples) 


Smart Stepper Controller sc-149: $229 
Wark?s fines! stepper controller On board micioorocessor controls d 
moors simultaneously incredibly it accepts plan Елдел commands like 
“Move апт 10 2 inches heft" Many complex saquences can be defined 35 
“macs and siored in the on board memory For each anus. you Canı солго 
стхут та Ге (relative or absolute) ramping, speed. step type {тай fult, wies] 
scale lector, units. ық power, etc Marry nepuls B himi & “wast Ий" 
switches. parc button He On the һу reporting of position. speed, ate (Ia 
beard drivers (350 mA) for small steppers (MO- 103) Send Му SC- 149 flyer 


2 à Remote Control Keypad Option RC-121: $49 

sight Relay Сага amp contacts SEED recen To соп tha 4 molars directly and “ach” sequences of motors 
includes and а М ی‎ Fay th use (QUT or POKE in Power Driver Board Option PD-123: $66 
н көп В L инк Boost controller dne io 5 amos per phase For two motors {aghi dors) 
BASIC] Cant address is jumper sefectabia Breakout Board Option ВВ-522: $19 


Reed Relay Card RE-158: 899 
Game features as above. but uses В Reed Relays lo switch kw level signals 
OMA max) Use ая a channel select, solid state гөшү driver, eic. 


Analog Input Card AD-142: $128 
Eshi analog inputs. Û 10 FSV range can be expanded to 100V by acing à 
resistor B bi reson 20m Conversion time 12003. Perfect to 
measure voltage, lemperaiure kohi levels, pressure. cic Very easy to use 


12 Bit A/D Converter  AN-148: $139 
(perg eir, daa converter cs accurate to 025% Input tanga is —4¥ to 
V Resolution: 1 тией. The on board amplifier boosts signals up be 50 
ا‎ МИЫН Camis ал ideal for thermocouple, 
stran gauge, etc. 3 channel (Expand to 8 channels using the RE-158 cand). 


Digital Input Card ІН-141:859 
The екі! inputs are optically isolated. so it's sale and easy to connect any 
П" дееісес, such as switches, thermostals. alarm loops, elc. to your 
computer To read Ihe sight inputs, simply use BASIC INP (or PEEK) 


24 Line TTL I/O DG-148: $65 
Connect 24 input or output signals (switches or any TTL device) ko your 
computer The card can be set for. input, latched outpul, strobed output. 
strobed inpul, and/or bidirectional strobed UO. Uses the 82554 chip 


Clock with Alarm CL-144: $69 
Powerful clock/calendar with: battery backup for Time, Cate and Alarm 
setting (time and бата); built in alarm relay, led and buzzer: timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone* Decoder РН-146: $79 
Each toma i$ converted info a number which is stored on the board. Simply 
read the mumbar with INP or PORE. Use for remote control projects. ec. 


A-BUS Prototyping Card ря-152: 915 


RẸ- 140 


For вату connection of 2 mators 3 А. cable errs with бітеу Lerna bond 


Stepper Motor Driver ST-f43: $79 
Steppe motors are the ultimate іп motion control. The spacial package 
(below) mcludes everything you need to get familrar with them Each card 
drivers two steoper motors (12V, bederactional 4 ohasa 350mA per phase} 
Special Package: 2 motors (MO-103) + ST-143 PA-181: 889 


Stepper Motors мо-103: 15 огаіогазэ 
Pancake type Га” Ша A" shaft. 7 S step. 4 phase Оннгасікта! 300 
siese. 12V. 26 ohm, bipolar, 5 o7-in torque, sama as Apar 82701-P2 


Current Developments 
Intelligent Voice Synthesizer 14 Bt Analog to Dxgital comverter.4 Channel 
Digstal to Analog converter Counter Timer. Voice Recognition 


A-BUS Adapters for: 
ІВМ PC XT AT and compatibles Uses one short siol AR-133 $69 
Tandy 1000. 1000 EX & SX. 1200, 3000 zs one shor sor — АЙ-121 $69 
Appia IL ИУ, lle. Uses any pal АЙ-134 $43 
TRS-80 Model 102, 200 Plugs ets 40 pm "system ке” AR-138 169 
Model 100 Uses4D om socket (Societ is degăcated on adapte АЙ-135 $65 
TRS-60 Mod 3.4.4 D Fits 50 ола Пт hand они use Y-cabie) AR-132 $49 
TRS-80 Model АР tnciudes extra сәбіз (SO опол и гесе АЙ-137 $62 
TRS-BO Model | Plugs «wo 40 pan UO bus on КЕ or ЕЛ AR-131 $39 
Соки Computers (Tandy) Fis ROM sot ылы of Үсын AR-138. $49 


A-BUS Cable (3 ft, 50 cond.) CA-183: $24 
Connects the A-BUS adapter 10 one A- BUS card ог to (irs? Motherboard 
Special cable for two A-BUS cards: CA-182: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds five A-BUS cards. А suth connector allows 5 
second Motherboard 10 be added to the first (with connecting cable CA- 
161: $12) Up to hve Motherboards can be репе thes way to a single А- 


2% by 4% in with power and tus Fils up fo 10 LCs - BUS adapter Sturdy aluminum frame and card guides Inchuded 

Ate 142 
Add 81.00 par order poe nnt y Technical кіс (203) 855-1508 
Veg Me, check, Ho. ca ALPHA £o жаз» s00 221-0016 
ОО, aud 0:00 өліні, А Connechcut orders: (203) 348-9438 
Form shigini TS а олы eiue Сема 242-В Wiest Avenue, Darien, CT 06820 Ай Ме open weekdays 9 to 5 Eastern tee 
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DATA SWITCHES 


FLOPPY DISK CABINET | COMPUTER COVERS 


SURGE PROTECTOR 


{Теке 
| GNG + PACKAGE 


WITH DR. HALO Ill 


ws $197 


25282 АВ 2S рит 


"бин Ql eis 
кім Rocker Sade 
a 15 AMP Cercul D'egeer 
* JL ipne 

| "Ға" Мәлік 5? С 


SURGE PROTECTOR 
POWER CENTER 


520% 


7790 һа 9 pin А 

CE M | mre Bone! . 5% 9а» Мар 

7D M2 (гы В a ago hod comcact dacs 
Салуу PRATIS 4 + Вал Миё" WO" 


R$-232 MALE TO R$-232 MALE TO 
MALE CABLES FEMALE CABLES 


* Moret а 
dL. SO? cots 2€ nck 
he to d 
amber SMO 


DISK ORIVE HEAD 
CLEANING KIT 


бей unde magnetics 
* 12 4.1" c 134^ {з МЕ 
DC S14 Ears t Ûr m ад, Aporoved 
OG 3t2 Fy ° Oring и Ре” Were SP ЫҚ 


MONITOR & KEYBOARD COMPUTER STAND 
EXTENSION CABLES KEYBOARD ORAWER 


O, Li: 
” ons aa 


Ең. 4#" |. десета pi AT ача XT 
COREA 


Е шүйке 
‘BOI? 1E oreo En um 
ыны f "Моль Pare беа! acie 
е ТЕНГИ ЭЖ" | Part Number CS X 


ae (916) 441-1568 


HOURS: M-F 8 am = 5 pm PST 


120 CAPACITY 5% 
. DISKETTE pc 


P3/2 ADAPTERS AND 
EXTENSION CABLES 


36 PIN CENTRONICS 
MALE TO MALE CABLES 


Ade 
PSI DOR Monto |o P572 
Асаліне 
PS AS ir Ой 45 pen *119 
LAM di pin 


Mm 
e 
Бч 
нуп 


бз ың 
«быт jy” "c5 арас 
tUm * Lu 


ap & OG Мотуо 


National Computer Accessories 
1808 Dreher Бігені, Unit E = Sacramento, СА 85814 


BACK ISSUES FOR SALE 
SPECIAL ISSUES and INDEX 
BYTE 83-84 INDEX 
BYTE 1985 INDEX 
BYTE 1986 INDEX 
BYTE 1987 INDEX 
1985 INSIDE THE ІВМ PCs 
1986 INSIDE THE IBM PCs 
1987 INSIDE THE IBM PCs 
1988 INSIDE THE [BM PCs 
APPLICATIONS SOFTWARE TODAY SPECIAL 
Circle and send requests with payments to: 
BYTE Back Issues 
One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 
Exp, DATE 


jan. 


Feb. 
March 
April $4. 00 кази é. 
M: $4.0 36001 15 


$6.00 | 

| $6.00 | $6.00 | 

| $6.00 | $6.00 | 

|$6.00 | 56.00 | $ 
DPI f 

$4.00 | $6.00 | 


| $6.00 
F] Check enclosed 


Pigments from foreign countries must be made іп US funds payable at a US bank. 
O VISA C] MasterCard 
CARD # 
SIGNATURE 


EJ 


| ыз les | 
= Сх | 
< | 


e 
= 
e 


ju 
с 
e 
Ом | 
24 


54. 00 
54.00 
56.00 


ы” 
> 
2 


The above prices include postage m the US. Please add 5 50 per сору for Canada and Mexico; and $2.00 per copy to foreign countries (sur- 
face delivery), Please allow 4 weeks for domestic delivery and 12 Б. ией for forcign dekrery 

| European customers please refer w Back lssue order form in Imernariona] Advertising section of book. 
МАМЕ i ———————————————————— 
ADDRESS 


Gry 
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Computer Systems 
Jade Turbo ХТ.. .. 


LES SENI 


Jade Turbo 286 10 MHz..... "998 
AST model 80/140/170 ...... , Call 
Еуеген 385 15 MHz.. ....., "548 
Everen 385 20 MHz. ..... . .. Gall 
Compaq DeskPro .. .... ‚Сап 

Porteties ........... CAI 


МЭМ РЗ/2 models 30/5(/50/80. . Call 


Disk Drives 

S60K пай high .. ДООРА, 
380K hill high. ,........... 188 
TEAC 55 BV... 4-9 k tu he % FTA 
2 MB for AT ...... ......... BA 
Bu" 720R eee ...... BB 


W т,ааМВ,................. 17: 
"өкі. ЗЕК for P3/2 ........ AB 
V" gal 1.2 MB for P5/2 ...,..*258 


Hard Disk Drivea 

10 MB w/controller............ TBR 
20 MB w/controller.. ......... 2868 
30 MB w/controlier........ s... 288 
40 MB w/controllar.... «panana, 398 
49 MB for AT LISE rl 
ST 125 20 MB .., ............%48 
ST 138 30 MB ..,...,......... "208 
ЗТ 251-1 40 MB... њи neunang: ӨН 
ӨТ 281-1 40 MB... "T V 


ST 4098 80 MB .,........ .%548 
Tape Back-up 
Mountain 4) MB. XT ,.......... 3978 


Mountain 40 MB AT ,,........ 3785 
Mountain external 40 MB . ....'498 


[CMS 60 MB tape ... ....... MOB 
Monitors 
Абен 3107 ambit ,......... "BB 


Amik 410A ..,.., .. и. "EL: 
14" amber flat эсап .,... ,.7128 
RGB 0 x 240 calar .......... 258 
EGA 640 x 350 oolor ,,.,...... 278 
VGA 800 x 580 ,. 
MEC MultiSync GS... 
NEC MultiSync Il ........... *588 
[NEC MultiSync Plus. ........"888 
НЕС MultiSync XL sss- ,.., 088 
Miurtsubist Diamond Seen... . чав 
Zenith 1490 nat 608 


CEASE ETETE E E 


=z.: t“ 188 


Hee ese ttre 


Terminals 
WYSE model 30, ote tude IER: 
WYSE mode 5).,............”268 


WYSE model 85. ............, M38 
Keyboards 
ey АТ-Зіуіп ............... OB 


101 Key Enhanced ............ TA 


4501 W. Rosecrans Ave. Box 5046 
Hawthorne, California 90251-5046 


e |‏ س 
| — 


Caltorna 


Torrance, Santa Ana, Woodland Hills 


Kenny Mask, Sunnyvale 
Texas 
Addison, oe 
Georgia 
Smyrna at 
Nol al tems in alock at 
сих nina rial lacaions. 


MME 


манири "ы. ы i, 


Printers 
EPSON Lx-@00 9 PIN re Tee es Pies 
EPSON Ғх-850 anuuhui 


EPSON FX-1050 ..... aa 
EPSON ЕХ-6ОСО...,......... ... Call 
EPSON ҒХ-285бе кһтірінтиняғ on Cali 
EPSON LO-500 24 PIN...) Oe 
EPSON LO-850 ,,.... ...., GA 
EPSON LC-950 .. .........Са 
EPSON LO-1050 ....,... .., Call 
EPSON LG-2550., .. .. . Call 
EPSON 5О-2500,.......,.....!388 
Okala РЕКТЕР” MERC 
ОКА 221,.......... „анз. ВЕ 
Окса ЭӘ0...... unu RG ae BR 
Okk ALE 391, „а RB 
Okldata 393...,........,. .... PB 
Citizen. 1200 ...... ........... H88 
Cen 1800... tea چ وو موي‎ 
MEG Р2200,.................."248 
МЕС F5200 ...... в кекет ик к ee 


МЕС P5300 ws goede et ғи ти Ш „Ба 


Toshiba 321 81..,........... 
Toshiba 341 SL HAMM ee HH mE ¥ 
Toahlba 351 5Х.............„.Ю4В 


Оісопік 150 Portable ........- 


Dalsywheel Printer 


40 CPS Parallel and Sena ,,.. 258 


Hewletl Packard DeskJet 
DeskJet цчицезввізсдфе чинь гч » 
128K РОР Dask ААМ... "98 
EPSON emulation cartridge . ..*68 
TMS RM/HELV Sof Fonl ,..,... 98 
Ink cartridge... lores HB 
Немен Packard LaserJet 
Laser. et ШІ,,2-4-(:-...1.4.... 81888 
25 in One Font Cariridge ,. ..7398 
4 MB card w/o memory .......1168 
1 МВ memory сөл?,... .... s, T2485 
2 MB memory card .,ı-ı ...... 548 
4 МЕ Mammary сані,,........ "1148 
Toner canrtidoe ,.,............%8 


Bulers 

EPSON/Comrax 126K 
Quadram Microfazar ак 
Quadram Microfarer 64K . 
Quadram Microfazer 125K .... 1228 
Qunedram Microfazer 612K ....!588 
Logical Connection 256K. ....М48 
Logica! Connection 5726... .*528 


Joystick 
Kralt 3 button Joystick ..,...... 08 
Кға!! 3 button Joystick ...,..... 28 


dann son oi И 
s oa TAB 
Tr 


OoOo O O 


j JADE COMPUTER 


Place orders and use our technical support toll freel 
Continental U.S.A. 1-800-421-5500 


Ploliers 
Found DXY-BB5 "Tn -. "BRE 
Єсң& 1с Insirurments [2I "EN Call 


Helat! Packard al! modele .,. Cell 
Cal Comp an models... ..... Call 


Scanner 

Logulech Scan Màn ,... ... .'248 
Dimond Flower 3000... ...., Сай 
Princeton 15-200... ......... HT80 
Нели! Packard Scanet .,.. 
Microtek ай models ,........ Cali 
Dest 1020/2020 ....... ..... 4а САП 


Digitizers 

Summa Sketenh 12 x 12... ,.. КІТА 
Summa бітіс 12 x 18.,,,,.., 89a 
Қыта al models ,............ САП 
Са! Comp all models -......,, Call 


with Software ..... $29 


LeogiTech 
LogiMousa ШЕН Үй 
LogiMousa бегіні........,..... T8 


LogiMdcuse Ньгве/............. BS 
Mouse Systems 

PC Mouse wilh Рил!.,........ Ba 
Microsoft 


Mouse w/Painlbrush .........., 88 
Mousa ыУСАР.,,.............ғ1068 
Mouse w/Window ,..........., 128 


Complete PC 

Complete Hand Scanner ,, .,,!178 
Complete FAX Board. aunar ee 34B 
Complete Anawering Machined 7248 


Switch Boxes 
Parallel or Serial 
2 мау АВ............... pon dm PR 
3 жау АВС. ............ ., . 8 
4 жау ABCD. pa.. -.....,..,. B 
Sway ABCDE ... ... .. BE 
Crossowar Х.... ... 


AuloSwiten 3 way... ....... BB 
AuloSwiteh B шау...... Т; 
Cables 

ғ printer "ENEWEN-:-N*37U тата” т „12 


10 printer няня ол зч нт 4 ^ ТЕГІ. 
25° printer аини 


et erate eee et 28 


T shriM..... mig à 5l wr еназа ит . "16 
25 serial asada bd a aA ROCA ЕШ 
EY ка! HMH bE KEE LE EM I LE . 3B 


117 sarl ....... ............. BB 
Keyboard exlender ..,..,.., 12 
Monitor extender... iere Б 
Printer ВиО .......,,.. 106 


We аге proud to feature Тор Performing Products at 


LOW V A: ICES! 


Modems 
1200 intemal w/&soltware ..... . "58 
2400 internal wsoMware ..... .*98 


1200 external. . . ТО 
2400 external .., . Е 


2400 PS шағы. "ТТЕ 
Intel 24008 іс, РЗ/2 "278 
Intel 

Above board PC BAM — .... .. Vena 
Abave board 286 512K ."388| 
In board 385 ......., .. 11098 
ВО? 5MHz... , .. . «зз ИЙ 
BOS?-0 а MHz... . .......„..„ .4148 
0087-1 10 МН:................ "58 
80297-6 B MHz. ...... РА УН 
Bia 7-8 10 MHz. иц ox жəн , 38 
BAA 7-10 +2 MHE.. TEST MEL TB 
BUOGÉT-18 18 MHZ mA TT 


HEB 7-A 20 MHz... жатат... МОТ 
BOGBH7-25 25 MHZ ичишет veer BT B 


Boards 
Monographics w/Paraliel ,.... МВ 
Color Graphics w/Paralel ..,. . 5 


EGA сағй............... "435 | 
WA саға...........-.4..»... В 
AST EGA Par/Ser/Clock ,.....°188 
Cual "o |: 


gama 
XT © Par/Ser/C ILG ame . амалы ай 
АТ 1/0 Par/Ser/Clk/Guame,...... 5B 
350/720K 1.2/3.44 MB ке. ere. | 
AT FDD/HD cont ........ 128 
XT Hard Disk controller . ..,.,, 5B 
AST Gix Pak Plus........ MB 
AST AFOMA ., eae ae .. ‘SFB 


Рагайња aulo EGA.. . » 68 
Paradise ҰЗА.............. 258 
Surge Protection 

Isobar 4 Quilél .,,. .,....... MB 


lobar 8 ош ,,...,........,.. 68 
sober modem prolector,...-..."24 


SL Weber & сшіні, oers. pene n8 
ТгірріНе Battery PREUR 
450 Watt UPS, .............. 

TSO Watt UPS ages. ... an 
1200 Watt UPS.. қ , "B8B 
ТпрріПе Line ‘Stabilizer 

БОЙ Watt LC ..... s oon ,۽‎ 
1200 Wall LÛ ,..... à "17120159 
1800 Wat LG а... 88 
Accessories 

Kensington Master Pieca .... .. 95 
MicroSpsed РС-Тгас НАН ..... 78 
Маса) CPU stand .. ......... wa 
Keyboard «кауғеғ.......... 068 
Monitor Tit-n-Swilvel .......... 18 
Printer mullet BO... eee ee M8 
Printers muliter 132. ,...... а 


Printer sland 80 анн 
Printer gend 1A2 1c нн 14 


Inside California 1-800-262-1710 


Бая machine 1-212-675-2622/А)) others 1-213-973- TIO? 


Circle 147 on Reader Service Card 


We accept checks. credit card or purchase 
orders (rom qualified firms and ігі кті. 
Мо surcharge on credit card orders. CA, ТХ. 
ЗА А AZ residents add sales lax. Prices and 


ауайатншту subject to change wilhoul попсе 
Shipping and handing charges via UPS 
ground 50ЄЛЬ. UPS gir *1.0071b. Minimum 


charge '3 00. 
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HARD DISK CONTROLLERS 


Тһе $595 Solution to 8051 
Product Development 

Tha POS ia a poeerkt anc economical 

ш STSORAT2. Ho Finpoy алса lor tha of BOE -basad 

кү руі Sate in ТВОИ TE ee eee M 
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Binary Technology, Inc. 


Main SL, PO. Box 87, Marien, HE 03770 


5% gi RA Leb ал - 


its Mae 
SAFEWARE® Insurance provides full 
replacement of hardware, media and 
ктш шш ПЕ ot ЭШ, 
• Fire * Thek » Power Surges 
* Earthquake * Water Damage + Auto Accident 
For information or immediate coverage call 


1-800-848-3469 


іп Olio сай I-614.262-0559 


SAFEWARE, The Degurance Арткт Ic 


PRINCETON 
DISKETTE 


Circle 247 on Reader Service Card 


М erican 


Semiconductor 


Complete units шп 


as low as 


535. 


Ж - 


Stocking Distributor 
of Semiconductors 


UBT е 5°88 10 
ХТ * f * 8 I0 MEG 
REINT > [6 « 20 MEG 
TERR * OAK © LINK eV 2U у AD 


XT, AT, & 386 Compalibies 
Not а Lease—You own H 
ж 2500 Service Cenlerst 
ж instant Credit! 
* Technical Support! 
Call for Details 
1-800-825-SAVE 


Circle 20 on Reader Service Card 


Fast* Reliable * Evrervitme 


714-855-0411 | 
714-855-8504 | 


Fix common problems fast! — 


| You don't need to be an expert 


to diagnose and correct 
problams involving PC setup. 
All you need is HELPME" | 
software! More than 300 tests. 
On-screen help for under- 
standing and correcting iden: 
tified problems. Quick 
identification of system con- 
figuration and compatibility. 
$99 plus shipping and han- 
dling, MC and VISA accepted. 
California Software Products, 
Inc., £25 М. Cabrillo Park Drive, 
Santa Ana, СА 92701 

(714) 973-0440. 


Circle 21 on Reader Service Card 
= 


FREE BM SOFTWARE 


Connects via RS-232. Fully ІВМ com- 
patible. Bukin BASIC, Stand alone 
capability, Expandable. Battery 
Oplion. Basic system: 16 ch. 72 bil 
A/D. 2 ch, DA, 32 bit Digilal 10. 
Expansion boards available. Direct 
Bus unlls for many computers. 
1201) 299-1615 


PO. Box 246, Morris Plains, NJ 07250 


Circle 98 on Reader Service Card 


Communications 
Analyzer 
RBI} 


— Гуе 
Cowal - 
z + R5-1312 
COM Üre 


- Monitors and stores to disk R5232 
ағұтс data in real lime 

- Dual line DCE over OTE format 

- Perform aclion on any data pattem 

«interactive mode 

- Fully configurable, includes cables 

- Far ЇВҺЇЛС/ХТ/АТ ar compalibles 


$395.00 


1-800-537-5046  (3011576-0575 


Cirele 208 on Reader Service Card 
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California Digital 


Color Monitor | E 
7 —- EG, A |. 
"к 289 - 


PRINTRONIX 


пе Сар, М = > >s 


гаиа 9 Ceres paper орлы Pet erated Ihe ағын orgy vy 
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йл pach 127 nenga aem Ws puc in шей moda ЕСА m отри Hemati akard. oral Appie ‚ arj camag sian- 
dirt with three megaiytes af memory 890 accapta dara hn | Tax ma Instruments 
Gans топал and card tcs md at o It ғ рагам, senal and Apple- Tak «ласов- 
Ге dole МЕС han also rmcorponaned 40 к-г fonts along wih tivo paper Fei na oe "о 
ELA Eq quem trüys nio ti miduna quo y Рудан рне 
7 Hasiat Packard Liser ij 8 pages pes minete 11659 | The Риа س‎ 
УТ” EE OAS FLO 2 Mag 35 ран. Рәшат! ра... о 3878 | © a e ме. 
Apple Laser Writher i Tt. “che : DLL 27 
ч I Texas apioa 2115 Povtacript 15 РШЕ — ss 5478 z —— 


Duadram Шей ЫП with 5 ңер дүй мба 


„165 9 Hitachi — 4 


үл тада т |Ср: re 


EX] Cory ЕЗІ ج‎ | а EVE new Medun for cic ae 0! гонару 


€ ee di Aene over 500 


2400 Baud Modem 


rrp uj 


nca '! ca 
[re G НЫН 4, еа. ри Гі {ъз Soe of cd 
cma: Cu nri leac da жы 


(гелі, Fowor же er jari 
өзе ee eed a — ر‎ Tho АЛ/40 ig n 
нме а тн Von v бан ае 


мет 
Thus 40 mogatyte hal пә (куй m mantactured py Non 
и 


Me піз Io purchcbe а seperaba tape coninoies Тө АЦ /40 z A E کد‎ 
ü Где y i шеті Li. тж Т "p ж. p poc = - = s . Е жіне 
aches Стосбу ї0 pour hoppy Gok coneoir Cnhas s FA Tad a 

өлен тана ағалы айп 


a! data ін mentatie bul when you ors bechod up on an ALL 40 із 


LIS MM Plotter "95 


MITSUBISHI new 501 hall ht. 119 109 105 


жн 
MITSUBISHI SO4A АТ comp. 149 139 135 | “очсо aloe ce Бу ТН тат pon тар 
TEAC FD55BY Һан height 89 95 79 | RL arcere eio ы Carn DOES ER 
TEAC FDA5SFV Әб TPH, hatfht. 119 109 105 | GC 
TEACFDSSGF farlIBMAT 108 104 99 
PAMASOMIC 455 Half Height 109 


юторгас- 
ا وا ا‎ ынны ыы ыы cpu ілімін iy {7 Р 4 9 5 


d #0 Megabyte Ha Hard Dis Disk Kit 


Forty megabyte intemal herd 

disk drive, controler and cables 

The kit includes the а 40 mıl 

касога Miniscnbe 

Schall қылмен Dol 
trolar 


nell 


М 
z 
ii 


ТЕС501 15 height agl.alde 
TANDON 101/4fullht. 96 TFI. 98 89 79 
FUJITSU 5*4" half height #5 63 57 


Five lach Winchester (Heh Drives 


TOSHIBA МЕ557 М Sims 1289 1229 
CONTROL DATA ИМЕН “YW сай Switching pow анат 


өз #0 
PANASONIC 475 1.2 Мәс./Э96 119 115 109 
Dual enclosure lor 574” drives 59 SEAGATE 225 208g. №. 239 228 | OMT IO > 
SEAGATE 23830 Meg. ALL 2% 6 МП ЫТ сан T = 
as СА 2000514 243 459 tan ADAPTEC 2372A 1:1 ней 158 
SONY MP-53W 720K/B 429 125 119 . m$. - 
SONY MP.73W, 2 Mog. 199 145 coll MINISCRIBEGA2S 26 М бота 299 227 WESTERN DIGITAL 100106242269 
TEAC ЭЗЕН 720 K/Byte 129 119 115 MINISCRIBE 3880 SOM 61 та 419 H9 атри DIGITAL тестлар ҒЫН 239 
TEAC 35HN/30, 2 Мә 159 149 145 MIMISCRIBE 5085 $9 meg. 796 79 
u^ меге кок ЫЙ hdi 20 MIMISCRIBE 305325 mp ht 458. 49 € SCAUSASI Wieciter Саны e 
4 FUJITSU 2242 65 M. 35e 1299 1220 | XEBEC 1410A E," tool prim 239 
8” DISK DRIVES FUATSU zu 6 “ ims ие un 1819 WESTERN DIGITAL Y TET Hm 
QUME 842 double sided 189 179 175 - 
QUME 841 single sided 119 109 99 MAXTOR ХТ1140 140 Meg 1545 r^ | 8 Winchiiier Accriconies # 
SHUGART 551A dbi. sided 319 309 299 ПА АННЫ date НЕЗ | Daai Boppy me. and prwwzspply 


HEMEX AFO4000 dbi. sided 189 179 165 
OLIVETT 851 189 179 158 


ear since 1973, customers from virtually every nabon in the free 
ыы ыы Guid cr iva кар rary transects: MORE E T 217-0500 
- =ч | I ts computer, California Digital has it... complete mawsystem or [ust one TOLL FREE ORDER LINE 
TIS DIS К ЫР ТЕ ЕЗ | mecrochip . Саййотаа Digital offers aver 10,000 unique computer products (800) 421-5041 
мана luMii 1 [is HAE Ar yaris ot how species your ана process r Ls r 


тым ча. ааа а. ساس س - ...1 س ج اس‎ B Teleta: Ф (213) 217-1953 


DECEMBER 198 + BYTE 1377 


Васк, 
Бу роршаг 
demand. 


Just a few years ago, illegal hunting 
| and encroaching civilization had all but 
des the alligator lation in the 
| south. They were 5 to the official 
о endangered species іп the United 
tes. 
Now oo have made a 


5%. * : ы : т 


=. 


| Conservationists 
| Intent on preserving this 
| | ry reptile helped the 


alligator get on its feet. 

Once again some southem =| 

swamps and marshes are | Y 

sags! balers alligators. 
Wise 


to name a ba 

you want to help 
save our enda 
species, join the National 
Wildiite Federation, 
Department 106, 1412 
16th Street, NW, 1 
Washington, DC | 


378 BYTE • DECEMBER 1988 


Parts, Components 


ACP has the West Coast'siLargest. 
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MEMORY LOSS? 


Don t feel hke the Lone Ranger we are also 
Биће from boss of memory ACP sells more 
Memory Upgrade IC's than other тай order 
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PROCESSORS 
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800-386-3227 © 714-555-8813 
Advanced Computer Products. Inc. Sigo 
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MEM Toshiba Floppy Drives MMG 
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іле Complete FAX! 


МЕИ 


Е CN 
CFAX/CFAX 4800 IN 


PC FAX Card Mad 
48 DOGbpr pep S80) with a 4. 2006р facsimea 
modi And an ріне 2 4C Hayes X. cómpatibie 


modem. Fax m any Group Ill Card + sofware сибе 
D ul CHS 2004 9. SS = 11 0. 
ке Напа 200dpi 4 1 үр, og “i e ы 
а! 4 c phe i алы г Wee 1.2Mb AT Floppy Drive 
X y d merge. ute Vu а mouse. Gray bazai Pit HO-ORDE 


Priced! 


= 3.5" 720K Happy Drive Drive 
Gay or black, 8,25" mount 


KU | MAX/Advanced 
M AMA BareBones 


Indudes 101- heyooard, 1.2945 floppy. hoppy HD 
congoler card. OK expands to 1 Meg 


Call for Custom Configurations... 


» LOW COST COMPATIBLE CARDS : “| | - PRINTERS . 
ACP Acranced Carols ҮЙ! ИТ Poppy сойыс ТОНЕ Чока Жын Eam? а! аа. DrCOWICS KODAR W^ 
ноута СА кете лел 58. AT e T7 78 E J This Topo ^ ДАК ra Мба XO Pu, аг yr 84. "ҰР Portae cow pr; зе Зрада ж 
Чакун өлуі part 4. kT Spark TI i "0$ —— mac ММН Ga! OND AT р ДЫ ЖЕР тасос a Mgr hec S36 LOR е 334. 
рет ША, Gea [усш 143. P3? Mut |) и UMN ЭКЕ. Nope POYTAT ы. ADVANCED EPSON OKI FA 
E EE, Ма FST hooey ан! m L4 r5 A — Т0. NONE “да 309 ыу буо ты. 
ыз ҚЫМ апа 1 * ; ТОЛРИША AME MRC A Ve id ыле = [: E 
ҮЗ da P rre ы тамыза 00 MONT eK © NK. 32! әде де ett е тамына 2580 pa жамбыл; 19% 
EI Агата ord 788 XT ыты “45 P. 27 Meo t 4b шы ТЖ. icy Fiscal м. ASH 3 pot Қа in оп ч p 
سلا‎ ера 6 YT Tuto «ЖЫ. HE w { =. HEWLETT PA ra E La 
^^. mad 79 AT ZO еки 10 FY 273. 85М! Н Linen "ena aA. ORA, MO аи УА 
url a M Атау миялы | IM. ard Drive | сас? — өз OPN nd 
АР Sera VO tard gs "M9 OO. = MEE 7n cludes EDS! AT Controller. | „лау = 2pm, Та at. 
TERI Гыгме біз pert 19 — Mens Bert | денені Мол аа РУБ. pn іа ET a 
TEAT EMON Lune 140, ОР Ha Бевара |" т. ALP 3 Spec al Абыл (іл Ma ара м 13 
Your Choice... | Pues F.M Mm Mer home il gode INA 
> * 
™ or атро AT Je p he E IB A АСР» 
"© or ' Rampage АТ "B 5 Special 
à AEN E шы 
А г й, г 
А 


толат тарот ара цр 


Нч алт а "a a Mo fers "ӘН, 1 
^ > m UM y "Omm а ара аты Vor b 
ER ыс t Gem Mél DI | ST 74 
Barr aE 296 1 Ts аа кы Tato ы MAIN FaR Hume (^en ance ФФ 
= aa i — سا‎ P ALTAE Wu ыз ТОЕ ENO ен amc — CH 
Ris! epn ( М. — ege А Bae та 5 
AT Тайота ae vli) U22BspT al Е —— TUR coer HEI TERY Decay 
EGA esegue tie самал арлу Ақ кеші тезегі РЫЛЫШЫ 247%» - 
занг m. Мүкінен ulii Uu Hii sia 2 не “Фак Хата АА OA Can FEE ВА. 
JEMA МОА Pam gg Ex өн ام سے‎ pue mus ил. 
ея ED ne раи Sras zd Pycu wo MH e n LET B9. 
стр VEA us ыш. = TIAA HERA Рр. Sh) EME мра у ған. DEAT Canit xT hh. 
Vcg] 385 PC и 555 EIE Agr? "кс қайық x 
veces AAT wr Je Sya ona YT рәр a оса Taligrass Technologies 
Y Jê, HEW! 40Mb TAPE БАСҚЫР!| OED yos тг amba m м Meer т 1} ТП дер | м. 
x - AIGA TZ ante gu qr мінін на kire Ња 15° ма 
Жасар реда паса wt T6 1 т 
чтън aol Lak Ted ағалық Мык TSE ETL 
[эл coe Модин 1040 Larry CD ЫЛА ый dbb. аара зри (EN: 1HE 
ТАТ ba P2 t 
Сай fec Сат model аран уйла т Verse ыл rag, Сман (REL Comer) — 138 
Qu uw tow 397. iT suba м. 
БЫЗ 1F TOMA PA 3/7 ма 
H ur Hoan Ot та А Н ЕСАСБА Сай эк 
"ЧЫГ AT KAF быгы ute a МДА їг Coty 41% 
14# wu GRASS Ресора BAONAYOX 
"oia К” [Яо aci г) ме е: ж. ii فی‎ diu 
ВЫ, паз А" Кк, GRA UT euim . 039. 
iE. M in kao = T Jeu a WEO 1¢ pening 41%. 
а "бар Xt ЖА. Pacte үт, Моа 12 av о кебе WE 14 күткені АСА ate 


Е 218. 
an i. Sale! 
50.80.) тө 1 


New! from RAY-O-VACS 40995 


Advanced PC Neyboords Ber Mowe RT AT 73 pe M | ; iur — RE а | 
ben سسس‎ н е | " KR AT XM мере ме $8 — | шей: AT Repke ا‎ iR Battery 
CM Producte BBCHOSBOFT : 225+. РС AUN Coo oper ку АТ 748156 ona! Sim сала 
шош» g Бшш» | Toshibalaptops Yr Й = - 
е-е 5. لف‎ 44. тента 1026. Ш мды Ы есені d P | E FA га! : : 42-4... 
Аы bean ас e ME NEM ا‎ a олары - Уағймға............. 438. 
Ki *1* ғың же 136. — PS? шоли mre ва. Source Fagellalun ........ 408. 
PC Меры oon POATA — Word Partect .....290. 
Gaal ACS - Елон аске ШЙ, 
| — | Шарір...... | 
eg | Box of 639 "eiu || Lok at these Beals... ACP -- #1 in Tashiba Sue 
10... 0У5 1594 | | Т-1200Р........гер. $2099 ...... «АСР 1398. | | ш Ргісе 
: à -1200H ........ аа... ACP 2395. + 
ora коо a gg | Polarold® Dataescue™ T-1200H -n "o i | MULTISYNCH 
350500 ^ Ses IBM DS/DD Gray Disks || 7-3200 | ج‎ LI 
ber ا‎ a| | Т-3200........ | н 4 
4 Mov 29 | гоо -i data FREE A үші une T-5100.......... — иа MONITOR 


25 НО 181 


cera, Je | 


Ж Advanced Computer Products. Inc. | NEW PHONE FOR ALL USA | EZS A мкл, лие 


ма “Ы! اہی‎ ba ہے ھا‎ АТАҚ а а D C MEO т Жжббут ыл, + اجس‎ ғ жыла" ۔ وکر ؟‎ ar. Шауфен 3 * Рп кеі 2) Charge arho ттік v GLA inca] 5 c E rd 
Masi Order: РО, Bax 17329 irvina. СА 9213 for Fast Service 800 ҒОМЕ АСР a Ae ey nr жү ші eue Ө PS 

безі: 1310-8 Е. Edinger, Santa Ana. СА 8275 Order by Phone! | 800-386-3227 • 714-558- Call for Tor Corporate PA's... 

Cirle 28 on Reader Service Cad DECEMBER 1988 + BYTE 379 


р КЇЙ КС ТЕД ЕТ Тє d. 


JDR Microdevices ` 


· 30 DAY MONEY BACK GUARANTEE + 1 YEAR WARRANTY ОН ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 
“ COMPLETE CUSTOMER SATISFACTION + SUPERIOR SERVICE = FRIENDLY. KNOWLEDGEABLE SALES STAFF 
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CALL OUR WHOLESALE DEPT. КТЕ D 30 DAY MONEY-BACK GUARANTEE 
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‚ 30 DAY MONEY BACK ` 
GUARANTEE 


· 1 YEAR WARRANTY 
OW ALL PRODUCTS 


» TOLL-FREE TECHNICAL 
SUPPORT 
B ERABESZIEPPERORES ІҢ 10 Hi TES 
B МЕТА. SHUTTER PREYENTE „ COMPLETE CUSTOMER | 
2: e ud ыы. Р SATISFACTION 
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SAVE ТАЛЕ AND TELEPHONE CHARGES WITH А кщн 
JCA 


MACINTOSH 2400 BAJO EXTERNAL AS ABOVE ATH 
CABLE AND РАОСОЫ-Ы SOFTWARE 
PHO-MEM 2199.95 


ҒИЮ-24А APPLE р 2400 BALD MODÉM 


| FHO-12A APPLE 1200 BAUO MODEM hak 


E BERL INTERFACE (00251 Ef 4 STATUS INDICATORS 
PRO-12P 


KEYBOARDS 


MODULAR CIRCUIT TECHNOLOGY 
ENHAMCED STYLE LAYOUT 

B AUTOSENSE FOR КТ OR AT COMPATIBLES. 
В LED INDICATORS BB AUTO REPEAT FEATURE 
B SEPARATE CURSOR PAD 

BTC-5338 


$79.96 
04 KEY LAYOUT 
@ SOFTWARE AJTOBEMBE FOR XT OR АТ COBMPATIERES 
E LEC INDICATORS m AUTO REPEAT 
Bcc сын 


REY RAS 
WITH TACTILE FEEDBACK 
MAJX-ET38 ENHANCED STYLE LAYOUT 
МАХ-8000 a4 KEY LAYOUT 
ALENBLE '"CEIUN"" KEYBOARD 
в түстү? 101 REY KEYBEOARD 
@ LED INDICA AUTO REPEAT 
K-03-A 


$179.93 | 
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B X7 LEVELS OF ORAT SCALE 
B HEACULES, COA AND EGA CONMPATIBR E 
B WCLUDES HALO ОРЕ AND MAGE EDITOR SN THARE 
19-3000 


PC MACAZIME EDITORS CHOICE! ALL BACIDELS MAWE 
SERIAL SUPPORT (COMI ot, $06 ПОР! НЕЗА TIN, 
LOTUS 1-73 HELL SELF ETAL LING SOFTWARE AND 
FUKT EAT OR" 

1% 61... 2 
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* 30 DAY MONEY BACK GUARANTEE - 1 YEAR WARRANTY ON ALL PRODUCTS > TOLL-FREE TECHNICAL SUPPORT 
* COMPLETE CUSTOMER SATISFACTION • SUPFRIOR SERVICE =» FRIENDLY. KNOWLEDGEABLE SALES STAFF 
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B 
COMPATER € 


NEL MLLTISYNE И 


B AUTO FREQUENCY ADS IMENT 
ш RESOLUTION АЗ шум АБ 99 3500 


CASPER EGA 8399.95 


B бо х 2200750 RESOLUTION 11 МЫ DOT PITCH 
B 14° (ACK MATRIX ОСАЄЕМ 16 COLORS 


CASPER RGB 8279.95 
B COLOR GREEN AMBER SWITCHES MM COT PITCH 

ш 640 240 RESOLUTION 147 HON-OLANE SCREEN 
SAMSUNG MOND quy. us 


B IF HORS АНЕ LOW CISTORTION AMBER SCREEN 
EH FOS FO МЕМ АНТЕ Ш Swivel: BASE 


TOWER CASE 


2009 935 


136 WATT 1102289 350 6, 

Ш ULAPPROVÉO 

BS ЮЫХТСОМРАТИ 

Ш fv 15A. „ДҮ 42A, 
Жү SA, 12V BA 
198 

P8-180 19007 viO TON 

200 WATT 110220 

Ш UL APPROVED 

@ MAT COMPATIBLE 


B „ХЫ PAA, + T2V БА, 
EV БА. -17v 5А 


Pe 200 
PEZE Мо watt 11022077 512906 
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1.444 MB 3 2" 
DRIVE 
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= ULTRA НКІН DENSITY 

ALSO WORKS WITH 7206 DESKS 
FDO-1. ЖАҚ BLACK FACEPLATE 
FDD-1.44A GEGE FACEPLATE 


БЕ HEIGHT FLOPPY DISK DRIVES 


АН5МОХ ARCHIVE TAPE ORNE -xTS A ATS 
FASTER TAPE DRIVE -ATS ONLY 
АРЗА 


4) MB TAPE CARTRIDGES 
DISKETTES 
BOX OF н Бам" 380K ОБОО $6.95 
BOX OF 10 61м" 1.2 ма CAND $13.96 
вох OF 103-12" 720K ОБОО $16.95 
BOX OF 10 312^ 144 ма OEM $49.98 
W-MDIDOULK зкж 0800 гим 50 DORÉ) Ел. 90g 


Ғр-БАҒР BEDE FACEPLATE FOR TEAC ORIVES 
FD-B5MHW HALF 


HEIGHT MOUNTING HARDWARE 
FOSY Y POWER ADAPTOR FOR ORNES 


seagal 


COMPATIBLE WA SPLAT CARD 
b MCA COMPATIBLE 
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INTERFACE CARDS 


BY MODULAR CIRCUIT TECHNOLOGY 


DRIVE CONTROLLERS 
INEK 


ADD VERSATILITY AND CAPACITY TO YOUR XT 
E ALLOWS DATA TO FLOW FREELY PROM XTS 10 ATS 
MCT-FEXC-1 


266/386 FLOPPY HARD REL 9799.95 

rte ана A امالا تا‎ a 

Epic Pal аян геро одра 2 FLOPPIES 

Ш SUPPORTE 360720 12 ма FLOPPER INS 35-8 AS 
*AFH-RLL 


MULTIFUNCTION CARDS 


МАЛ ҮР БП PLP PY CINUTRIRI ERN P79.95 

А PERFECT COMPANION FOR OUR MOTHERBOARDS 

B s2POHTS UP ІС Тус зыл FLOP PES. TAR Ve DEOS 37 

B ЕНІМ PARALLEL САМЕ POAT CLOCK CALENDAA 

MCT- 

MIKCSERIAL—2D SERIAL РОТ $14.35 
659.95 


ALALT FO CART 

рады aae cd ata 
й SERIAL PORT, CLOC) CALENDAR WITH BATTERY 

iB PARALLEL PORT AUUFIEBEARLE AS LPT OR PT 


FH TE MELTIPUSGE THAN mu. 
ADOS UP ТОЛ ME OF RAM TO YOUR. AT 

@ ЦБЕН EKPAMNOAER E TO 15 ME OB J EDI WITH OPTIONAL 
POO TRACK BOARD: p INSTALLED] Б осылыез SEMAL 
AND PARALLEL РОН 

МСТ-АМҒ 

МСТ-АМҒ-МС Рээсуйвлск BOARD %5 
AMP-SEPIAL 2М0 SERAL PORT 


FOG, HEG MULTI ACARD 
USE WITH ЫСТ АРН МҰНЫМ OF SLOTA USED 


CONTIGUOUS. MEMORY 
E UMER SELECTABLE CONFIGURATION UP TO TOK 
B USES бак b 255X FAM CHIPS LOK INSTALLED) 
MCT-FAAM 


ЕХБАЛИМІРМЕЯФОЯҒГАРТЫ 
ТЫЙ OF LOTUS INTÉL БСИСБОСТ MERAY FOR АМ x? 
B CONF Oe TOLOTUS INTEL EMS @ SEA EXPAND 
ABLE TO 2ЫН А САН BE USED AS EXPANDED DA 
CONVENTSONA МЕСТ AHS AND SANEA 
MCT-EMS 


р HARD DISKS 
Whatiresr your hard disk needs, wo have гейіне, 


high quality Seagate drives ai Ihe knwest prices 
ағаймде Buy them тоғы, or with an ЫСТ dikk 


АМС. DRIVE 
SIZE [SPEED EIGHT ALONE [НОС | 


WITH МСТ CONTROLLER 


мс ті Тан LL 
и 4339 " 


mni емее Тоу: Мед (24 emite 


Cie oe insu de: coo Psp wel wou whoever 
ме ове“ - James hitnom, Mincsmpolia, МҚ 


^ Jw" not падыме % onder anything irom JOR 


"(imum ИЕЛЕ Мыр стрип le ius rapan. 


DISPLAY ADAPTORS 
MEMAN HROME ә59.ө5 


COLOR GRAPHICS АПАРТОМ 699,25 
COMPATIOLE WITH iid GRAPHECS STANDARDS. 

@ SUPPORTS AGE. COLOR, & COMPOSITE 
a و‎ ee ыы 


габ: ЗЕБ MONOGRAPHICS O 6899.95 
VIDEO DISPLAY ANO VO FUNCTIONS IN ONE САДО 
g ы وو‎ сер К "32 COLUMN TEXT 

SERIAL А GAME PORTE 


MCT-AEMS 201-306 VE RININ 


JDR MICRODEVICES, 110 KNOWLES ORIVE. LOS GATOS. СА 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


RETAIL STORE: 1256 SOUTH BASCOM AVE.. SAN JOSE. СА 
HOURS: MOW.-FRI. 9-7, SAT. 9-5, SUM. 12-4 (408) 947-8881 


$139.95 
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MAMOFACTUMES Жі ME RCHANDISE SUBIECT T © PRIOR GALE A FINRA COPY OF Синя 
TERMS |5 АМА ABLE UPON REQUEST ITEMS PICTURED MAN ONLY GE PEPRE SENTAYIUI 


TERMS. Ма GADEA 410 00 FOR наре мж HANOL INC. леса 12 Ы 


c ORDER TOLL FREE 800-538-5000 
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CONTINENTAL US АМО CANADA 
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BUILD YOUR OWN SYSTEM! 


OVER 20,000 JOR SYSTEMS HAVE ALREADY BEEN BUILT. EASY ҮП ASSEMBLE IN JUST а HOURS WIT H 
A SCREWDRIVER. SAVE MONEY AND LEARN MORE ABOUT YOUR COMPUTER AT THE SAME TIME! 


= 10 MHz TURBO 8088 
VIDEO INSTRUCTIONS 


ASS „уты кіт PURCHASE 
A JOR EXCLUSIVE! 20-MIV. УНЕ OR 


в ^ ki * 4 5 
L p* i. $ a à s 
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#4 KEY B исноснаоыє 
B 2 MB FLOPPY САРЕ Ш FLOPPY | HARD CONTROL 
2 ADAPTOR. 


B GRAPHIC 


TURBO 4.778 MHz 


aa JE E NORTON 8517 6477 OR B МНЕ OPERATION 
A 0007-2 CO PROCESSOR ш FRONT 


MCT-TURBO 
MCT-EMB атлнмпанП MOTHERBOARD 


H MHz TURPO SINELE CHIP BOBE 


B АТ COMPATIBLE ШИ MORTON S21 ap. USER LERS POMER, БІРІКІУЕЗ АЕ лда TY 
SELECTABLE SPEED. 4.77 MHZ OR 10 МНЕ Ш 2.3 TIMES FASTER THAN А STANDARD II REBET 
Шын АМО SPEED (POWER INDRA TORS GUPPORTED 


S026 b/ RO Miz 1379.95 
FELE ¥ LANDMARK АТ PEED 10 MHZ F NORTON 31 1231 85,075 Тс 
HARCIMAPIE SELECTION OF 6 


TE MHz MINJ- 266 
B AT COUDATIRE B LANDUEARK AT SPEED 11.2 Me? EF. MORTON 3 31m Ef жау IÓ мни 


МЕ АЙ г B RECHARGE ARLE HSH 
ВАТТЕНҰ НІ HX 16-07 OTS, TWO 6-87 SLOTS Ef MOUNTS ІМ STANDARD XT 
MCT-MZ86-12 

МСТ-М?86 6710 MHZ LIN 00296 BOARD 


THE IDEAL SYSTEM FOR DEVELOPERS. ALL 
MODULES USE A COMMON HOST ADAPTOR CARD 


EI TEETS. TTL, СОВ, OYW. å STATIC RAM IF AUTO SEARCH 
M des 


E MCLLIDES SEMAL PORT. 2 PARALLEX PORTS. COCR: 
CALENDAR AND GAME ADAPTOR E. AURS COLOR 
GRAPHICS ON А 

@ MOTHERBOARD @ 256K RAM MEMORY Ш 133 WATT 
POWER SUPPLY Ш FLIP TOP CASE @ 64 KEY KEVBOARO 
@ 30x FLOPPY DANE SI MONOGRAPHECS LO CARD 
Bg MONOCHUOME MONITOR 


16 MHz І Mb 3865 


‚348° 


i MYLEX 306 MOTHERBOARD @ 1 МА RAM ON BOARD 
E 200 WATT POWER SUPPLY @ CASE IB. ENHANCED 
MONITOR KEYBOARD @ 12 MB FLOPPY ОАМЕ Ir FLOPPHHARD 
CONTROLLER B 

E MONOCHROME MONITOR 


ш bia ААМ 
SUPPLY 


IG MHrMYLEX ЗЕБ 81699.00 
B ТЫЙ RAM OM BOARD B. 4 SLOTS [TWO 9 ӨЛ. SE 16-817) @ USES AME BIOS 

E SUPPORTS uaa? MATH COPROCEESOR EI SUPPORTS ОЗЕН? WITH ADAPTOR 
Е баха CACHE FOR NEAR O WAIT STATE @ 20 Lie? VERSION AVAR ABLE 


МҮ-ЭЯ6МВ-4 FOUR un MEMORY INSTALLED 
M'T-308MB-MCB. wiTh COPROCESSOR ADAPTOR BOARD — —— ——. 


Из MHz 
MYLEX 
MINI 386 


712490" 


EB LANDMARK AT SPEED 212 MHZ Ef NORTON 53187 EF БАИН HON SPEED D4RECT МАРРЕО 
STATIC ААМ CACHE B зый OR ыа MEMORY ON STO MEMORY BOARD E UP TO B м 


FOUR 14-817 AND ONE 32-817 3, 0TS 6 DALLAS CARS TAOCA DEVICE ON BOARD Ww; BATT 
MY-HM ЈН [MEOR CARD REQUIRED) 

МҮ-ЗӘбУЕ2й жын? VERSION aa TM 00 
M'T-386JP8-M 7 TO 2 MD EMORY CARD (RECAE бр STALLED $156.00 
MT-I аып рыу БАСЫ MEMORY BOARD CK INSTALLED — À —.— 8159.00 


EPROM MODULE one. س‎ 
@ PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS. АМО 
FEPROGES FACHA tx TO 1024K 

MCT-MEP 

ЫСТ-МЕР.4 FOUP-EPhOM PROGRAMMER LL... 8108.95 
MCT-MEP-8 сұзнт-ЕРЯСЫ PROGRAMMER ........ 940.86 
PAL MODULE S249.55 
E PROGRAMS MMI, NS, TI 204 TI 24 PIN DEVICES 

MCT-MPL 

8748 MODULE 779.95 
Ш РАСО 8741. 8742. 8746. 9740 & 6750 EPROM & РЕОМА 
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equation in 5 minutes or 
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5 Ж COS (x Ж (1/x)) + 
10 Ж EXP (SIN (x) - 
(x) = F (x) 


With TRIAD you can do this 
and much тоге! 
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COMING UP IN BYTE 


PRODUCTS IN PERSPECTIVE: 


The subject of January's Product Focus will be the graphics tablet, an input 
device for both the IAM PC and the Macintosh that's steadily growing in 
popularity, Graphics tablets can come with a drawing device that lets you 
translate а drawing more accurately into digitized data. This makes them 
useful for CAD, paint programs, business graphics, desktop publishing, and 
other applications that rely on drawing or tracing. 

Graphics tablets come in a wide range of sizes. Some of the smallest have 
a drawing area of about 6 by 8 inches, while the largest freestanding units 
give you a drawing area of about 44 by 60 inches, Qur Product Focus will 
compare the features and capabilities of ІВМ PC-compatible graphics tablets 
in 12- by 12-inch and 12- by 18-inch formats, two of the most popular sizes 
for use on desktop computers. 


Last summer, IBM introduced а slew of new PS/2 computers. Among the 
seven new systems are the 16-MHz and 20-MHz Model 70s, the first desktop 
80386-based systems from TBM. Also new is the Model SOZ, which IBM 
claims is 35 percent faster than the older Mode! 50 and faster than апу 80286 
machine from competitors. In January, we'll look at al! three in system 
reviews. 

The Dolch P, A.C. from Dolch Computer Systems is an 80386-based 
portable that's designed to serve a dual role as both a high-powered portable 


and a desktop system. 


We'll also have reviews of add-ins and peripherals. Intel's Connection 
CoProcessor is an add-in board for IBM PC compatibles that's geared strictly 
for communications. This "intelligent" board is equipped with its own 
microprocessor, and it can carry on communication tasks in the background. 
Our review will examine how well the board manages your communication 
tasks. 

High-resolution graphics for PS/2 systems has been slow in coming. Next 
month, we compare two high-resolution graphics boards, IBM's own 8514/А 
graphics adapter and Control Systems’ Artist 10 MC, both of which offer a 
resolution of 1024 by 768 pixels. 


Language reviews: Microsoft's QuickBASIC compiler for the IBM PC 
world received an enthusiastic welcome from BASIC programmers. Now that 
the company has released its Macintosh version of QuickBASIC, we're 
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1003 LUNDIN LABORATORIES........... 97 
1146 MAINSTAY ........................... M 
1142 MARQ TECHNOLOGIES ............. 
1126 MATRIX SOFTWARE 
TECHNOLOGY ...................... 67 

1127 MAXEM...... error er rtr 11, 67 
1105 MAYNARD ELECTRONICS ......... 67 

MCGRAW-HILL BOOKS ғ“ Visus DET 
961 METASYSTEMS DESIGN 


INQUIRY ¥ 


MICROGRAFX .. ЕТЕТ ЛУИ в . 67 


COMPANY PAGE 


анне рн йин ве di 
...215 


MICROILLUSION udLLLBLA КЕНШІ; 
MICROMUTION acess esc А41 
MICROSOFT Sheed Pete eee РН рен ee 11, 67 
МІСКОВҮҰС.............ь...............97 
MICROWAY ws rana on biok d ELE E SEER ка EA 13 
МІТ........ тты нац ри иштг ишш їн ш їлїш ш ИИИ. ү, 
МЇТ PRESS елан SEES THEORET RPE OA EG 5l 
MOTOROLA .....................4..Г..... 


anxious to see if Macintosh programmers will be as excited. En addition, we'll 
be looking at IntegrAda, an Ada programming support environment from 
Aetech. 


Qur lineup for application reviews includes Mathematica from Wolfram 

Research. Mathematica solves algebraic and calculus probiems in symbolic 
form and will be bundled with the NeXT 
of a database manager and a user-designed graphical interface. 


IN DEPTH: 


. Opus 1 is a combination 


January will see the first Expanded In-Depth section in BYTE. This is a 
new opportunity to provide significantly expanded coverage of major growth 


technologies in our industry. Th 
tme, as warranted by i 
Mext month's 


is expanded section will recur from time to 
trends and interest. 
will be communications, an ares that has grown at 


i rate. Our regular In-Depth section would be too short to 
adequately cover à field that includes both point-to-point communications 
and networks. This expanded coverage includes a variety of articles on local- 
area networks, their operating systems, standards, and protocols. it also 
deals with various issues involved in d 


and 
section is not confined to LANs, but they ere its largest componen 


LANs. The 
L, as 


indeed they are the major part of the microcomputer world" $ current focus on 
communications. 


FEATURES: 


Features for January will provide, as usual, a glimpse at the constant variety 
. For example, Dick Pountain has written an authoritative 


of mic 
article on the inner 


of X Windows. A panel of world-renowned 


experts has been polled for their views on what we can look forward to in 
the next 12 months. Rick Grehan continues his exploration of language 
subjects in Some Assembly Required with a look at a keyed-file database. A 
new feature, Under the Hood, introduces Brett Glass, who offers 
penetrating and informed commentary on the hardware side of 
microcomputing, this month on token rings. Finally, BYTE begins a new 
tradition with its first Excellence Awards. BYTE editors and contributors 
have surveyed the field of products first introduced or that rose to 
prominence in 1988 and have come up with those that have the greatest 


potential for affecting microcomputer usage. 
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SUBSCRIBERS ONLY!* 


Use BYTE's Telephone Inquiry Processing System 
Using TIPS can bring product information as much a ан | 10 ) days earlier. 


BEND FOR YOUR D If you are a new subscriber or have lost your [.D. card, circle #1 on the Reader Service 

SUBSCRIBER 1.0. CARD Card; attach mailer label, We will immediately send your personal TIPS subscriber card. 

GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber Г.П. Card, in boxes in Step Б below. 
(Do not add 0's Lo fill in blank boxes) 


8) Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 


CALL TIPS 4) Now, оп а Touch Tbne telephone dial: (413) 442-2668 and wait for voice commanda 


ENTER YOUR When TIPS says: "Enter Subscriber Number” 
SUBSCRIBER AND (Enter a Елге the numbers and symbola [4 or * enclosed іп the boxes] on telephone pad 
ISSUE NUMBERS ignori ЕВ] 

Enter ШЕН Û OO lb IE 


When TIPS says “Enter magazine code & issue code” 
Ener (Ei CÛ 0 OW 


When TIPS aays "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 


Repeat Та ағ needed (maximum : 4. numbers) 


Ш 14. 
16. 
(D 16. 
(B. 17. 


END SESSION End session by entering (=) E 0 [D 0 0 


Hang up after hearing final message 
И you are a eubscriber and need assistance, cali (603) 324-928]. 


If you are not a subscriber fill out the subscription card found іп this issue or, cal! BYTE Circulation 800-423-8772. 
*Doowslk and Canadian Subscribers Only! 
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Happy Holidays from JDA! 


All of us at JOR Microdevices wish you and your family a happy holiday season and a healthy 1989! 


To make your holiday shopping a little easier, we've put together this "wish book" of JDR gift ideas for the 


computer enthusiast. Just call us toll-free by December 19th, and we'll guarantee delivery of in-stock items 
by Christmas! 


See some items that you'd really like? Just tear out the page and put it where your someone special will find 
it (after all; you don't really want another tie, do you?). You will be pleased to know that every item JDR sells 
is backed by the industry's finest guarantees and an organization dedicated to 100% customer satisfaction. 


And, when you buy from JDR, you can buy with confidence because all of our products are supported with 


these services: 

* 1 year limited warranty on all products* * Toll-free technical support 

* 30 day money back guarantee* * Most orders shipped within 24 hours 
* Toll-free customer service * No credit card surcharge 


from our cover: 1.44 Mb 3-1/2" floppy drive 


Join the 3-1/2" revolution for under $100! With a format capacity of 1.44 Mb, this 
high density drive doubles the capacity of older 3-1/2" drives (720K) and holds 
17% more data than 5-1/4" high density drives in a smaller, more convenient 
diskette. For added flexibility the drive also works with 720K floppy disks. Optional 
software driver available for some versions of BIOS that do not support 1.44 Mb 
drives (requires MS-DOS 3.2 or above). 

FDD-1.44X (Black) $99.95 

FDD-1.44A (Beige) $99.95 

FDD-1.44 SOFT Software driver $19.95 


3 1/2" Nashua Diskettes 

A great stocking stuffer - everyone needs more diskettes. These high quality 
Nashua diskettes protect valuable data for a lifetime. Sold in boxes of 10. 
N-3.5DS 720K Double Sided/Double Density $16.95 

N-3.5HD 1.44 Mb Double Sided/High Density $49.95 


JY Seagate SCSI hard disk drives 


Choose from the full fine of embedded SCSI drives from Seagate. This popular p — 

standard offers speed, expandability and the advantages of using a device Р 

independent bus. Compatible with a variety of systems including Macintosh, 400 k 
Tandy and Amiga. 4 и £ 


ST-125N | 
ST-138N 
ST-157N 
ST-225N 
ST-251N 

| ST-277N 


ST-296N 
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Hard disks 


Seagate hard disk drives are renowned for their quality and reliability. Our hard disk kits CO Cana. 
come complete with controller, cables and all mounting hardware. Installation is easy with о JC 
the step-by-step instructions that lead you through mounting, formatting and partitioning. 


oN AAR K:t 92000 
Fan МАЛ! ІК | Ф Pil 3 
iii 1 N [| à 4 № | | ‚ d i 
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with MCT Controller‏ س 


Floppy/hard controller 

This 16-bit controller card for AT compatible computers supports up to two 
floppy drives (5-1/4" or 3-1/2” floppy, 360K, 720K, 1.2М or 1.44Mb) and two 
hard disks. Н has a high speed (16 bit) bus to take advantage of the fast 80286 
microprocessor. Includes support for disk activity LEDs. 


MCT-AFH $149.95 


Ғіорру/һаға RLL 

Increase hard disk performance and free up an expansion slot at the same ШІП ІШІ! 
time! This controller card combines functions normally requiring two expansion RLL controlar 
cards. Supports up to two ALL hard drives (such as the 5Т-238 or ST-277) for 

better hard disk performance, and two floppy drives (5-1/4" or 3-1/2" floppy, 


360K, 720K, 1.2Mb or 1.44Mb). Its non-interleaved operation provides faster RLL controller 
controller/hard drive performance. Designed for AT compatibles. 
p ы T Transfer data 50% faster! This RLL 
MCT-AFH-RLL $199.95 controller records and retrieves hard 
disk data much faster than ordinary 
Hard disk controller hard disk controllers. Supports up to 


| ; : - two RLL hard disk dri h 
This versatile hard disk controller will support jus! about any hard disk you wish ST-238 rere ian 5 x 


to install. It will work with 5, 10, 20, 30 and 40 megabyte drives. Designed for compatibles 
XT compatibles. MCT-RLL $119.95 
MCT-HDC $79.95 | тоз 


poslea eerie MICROOEVICES 
the JOR Microdevices о аға registered trademarks of JOR Mecrodevices. IBM.AT,PS/2 are trademarks of irrational Butaiese Machines. 


Order Toll Free: 800-538-5000: 25:2: 


DECEMBER 1988 * BY TE 395 


Build your own system | 


JDR has sold over 25,000 systems to thousands of satisfied custom- 
ers. We're the leader in build-your-own systems because we provide 


| ' “Yesterday I spoke with a | 

all the support you need to be quickly up and running. All you need is wonderful woman named Jili 

a screwdriver! In less than two hours, you can easily build a fully and 1 wanted to let you know 

functional, ІВМ compatible computer, and you'll also have gained a how much I appreciated her 

fundamental understanding of your computer's architecture. Our heip. I called your company 

; ; knowing little (o nothing 

tutorial video and our PC software allow you to get the most out of shout Oki pui gs мі. 

your new computer almost immediately. If you're new to computing, | and Jill was absolutely 

and you intend to become proficient, this is a great way to start! magnificent! I'd like to thank 
her for all the help, patience 

Before adding an item to our product line we perform rigorous tests and wonderful kauwiedge 


for compatibility and performance, plus we provide clear, understand- that she gave me,” 


able and detailed documentation and toll-free technical support. (аа чары: 


с‏ ساس ی 


Неге are just two examples of our most popular configurations: 


- F í Ұш SB ғ. Жлә жаа 
Dusiness system 


Mini 286 12 Mhz motherboard МСТ-М286-12 $399.95 


640K RAM memory 18 x 41256-120 23310 
18 x 4164-120 57.42 

Flip-top case and power supply CASE-JR 149.95 

Samsung monochrome monitor — MONO-SAMSUNG 129.95 

Enhanced 101-key keyboard ВТС-5339 78.95 

Fujitsu 1.2 Mb 5-1/4" drive М2553К 119.95 

3-1/2" 1.44 Mb drive FDD-1.444 99.95 

20 Mb Seagate Hard drive ST-225 339.00 | 

Floppy/hard controller MCT-AFH si pde T 

Monochrome graphics adaptor MCT-MGP 59.95 —— - TT i Жк: ч -- 

Complete system (Unassembled) $1769.17 dms جج‎ 
Basic starter system 
Standard 8088 motherboard MCT-XMB $87.95 
256K RAM memory 9 x 41256-150 112.05 
135 watt power supply PS-135 59.95 
Flip-top case CASE -FLIP 34.95 
Monochrome monitor HM-1210 69.95 
Standard keyboard BTC-5060 59.95 
360K floppy disk drive FDD-360 69.95 
Floppy drive controller MCT-FDC 29.95 
Monochrome graphics adaptor MCT-MGP 59.95 
Complete system (Unassembied) $584.65 

Visit our retail store: 


1256 S. BASCOM AVE, SAN JOSE, CA | 
(408) 947-8881 M-F 9-7, SAT 9-5, SUN 12-4 | 
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With any purchase over $100 you are 
entitled to a copy of one of these 
popular ‘Shareware’ programs. 
Baker's Dozen - Oces nearly every- 
thing! Cisk utilities, calendar, mini- 
spreadsheet and more! 

PC Dial - À full featured communica- 
tions program for your modem! 


PC Tickle/XD Extended DOS - Auto- 
matically helps you keep appointments. 
Includes extra DOS utilities. 

PC File« - Faster than most databases 
and easier to learn. 


PC Calc - A "business-strength" 

spreadsheet that's suitable for home or 

office. 

PC Type/PC Style - This all-purpose l = “ 

word processor includes a speiling and E 

style checker. | : -— 
"Shareware" is software based on the honor sytem. Try the program out at your 
own pace. If you continue to use the program you pay the manufacturer and 
become а registered user. These programs are from "Buttonware', a leading 
publisher of shareware. 


Video assembly tutor 

Only $4.95 when purchased with a motherboard, $19.95 when purchased sepa- 
rately. JDR's video tutor makes building your XT compatible even easier. This 
easy-to-follow video walks you through assembly, from memory installation to final 
system testing. This videocassette helps you learn about your computer as you 
build it! VHS or Beta formats available. 


JDR-VHS $4.95 with motherboard $19.95 alone 
JDR-BETA $4.95 with motherboard $19.95 alone 


PC educational video 

Learn about your computer the easy way! Discover more aboul the internal work- 
ings of your computer's operations with this easy-to-follow video. The 90 minute 
video presentation covers internal/external components, Ihe video display system, 
input and output, storage devices and common DOS commands. You'll also learn 
some powerful DOS commands using a walk-through tutorial diskette. 


DOS-VIDEO $79.95 


MS-DOS 3.3 

MS-DOS is the industry standard 
operating system that you'll need to 
run most software. DOS 3.3 supports 
the latest high-density 3.5" drives (see 
our cover) and 17 new commands for 
quicker, more efficient computing. The 
extensive, well-writlen manual helps 
you to get the most out of this time- 
proven DOS. 


MS-DOS $79.95 


Order Toll Free: 800-538-5000 "= 
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Logitech Нігег mouse 

An incredibly responsive bus mouse for those whe want the very dest! 
This high resolution (320 dpi) mouse is ideal for desktop publishing and 
CAD programs. Requires less desk spaca to use. 

* 320 dots-per-inch resolution 

* No pad, power supply or serial port required 

« Includes driver, text editor & pop-up menus 

* Superb high-resolution tracking 

* Bus card included 

е Reliable opto-mechanical technology 


LMOUSE-BH $99.95 


2-button mouse 


Occasional mouse user. 


LMOUSE-2 $49.95 
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Handy Scanner 


This hand-held scanner is more cost 
effective than flatbed scanners and is 
also much easier to use. Just roll the 
Handy Scanner over the image you 
want displayed on the screen— it's 
that simple! Тһе ОҒ! Scannar Н5- 
3000 scans images up to 4.1" wide 
with a maximum resolution o! 400 ОРІ 
and is ideal for desktop publishing. 

* User selectable 100, 200, 300 or 
400 ОРІ in both directions 

2 encoding methods: B&W (High 
contrast) & half-tone (3 modes) 

32 levels of gray scale 

User adjustable brightness control 
Hercules, CGA & EGA compatible 
Image editor utility permits 90? 
rotation & the ability to save in 
Windows, GEM, Halo & PC 
Paintbrush formats 

Includes bus interface card, nà serial 
port required 

Includes Halo DPE, a sophisticated 
Desktop Publishing Editor 
Complete documentation 

Attractive case for manuals and 
software 


HS-3000 $249.95 


Logitech Hirez mouse 


Ап inexpensive but very capable mouse for the 


- Device dnver software included [m LOGITECH 


« Connects to standard serial роп 
* Reliable, accurate opto-mechanical design 


Lo itech - editors' choice! | 


c ғас eng t! pe 
Special Edition: see-through mouse 


This serial mouse is clearly a conversation piece and more! It's compatible with 
virtually all mouse-based programs, and programmable to adapt any keyboard 
based application. High resolution, adjustable cursor control. Programmable 
9600 baud rate. Includes LOGIPAINT and a 910 25 pin adaptor. 


CMOUSE-P $109.95 


Logitech 3-button mouse 

Our безі selling mouse! Voted PC Magazine's "Editor's Choice" 
and now the standard in the industry. This all-purpose opto- 
mechanical mouse is fully compatible with with most any software 
that supports a mouse. All versions support the following features: 
* Serial support (COM1/COM2) 

* Lotus 1-2-3 compatible with software shell. 

+» 200 dots per inch resolution 

* "Click" software adjusts programs for mouse use automatically 
+ "Logimenu" adapts keyboard-only applications lor mouse use 
with pop-up menus 

"Point Editor" —an easy-to-use mouse-based editor 

LMOUSE $79.95 


Logitech bus mouse Ж 


Serial mouse with Logipaint 
Includes LOGIPAINT — a powerlul and — 
painting program. 

LMOUSE-P $99.95 ше 


Bus i mouse with Logipaint 

Includes bus interface card and LOGIPAINT. No ла С Е а 

serial port required. f | С) | ПР is 
wATCH A { | " ГІ 

LMOUSE-BP $99.95 FREE pun cns 

Bus mouse with Logipaint/CAD 


Everything you need to turn your PC into a full CAD 
workstation. Includes Generic Cad 3.0 with dot plot. 


LMOUSE-BPC $149.95 


Free gift with purchase! 
Logitech watch! 


We'll send you this attractive watch as 
an extra gift when you purchase either 
tha Serial mouse with Logipaint or the 
Bus mouse with Logipaint — two о! 
our most popular packages. 


Logitech publisher mouse 


Complete desktop publishing package includes 3 
button mouse, bus interface card and Publisher 
software, a sophisticated page layout program. 


LMOUSE-BPBL $139.95 


Order Toll Free: 800-538-5000 z^ э 
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Internal modems for Apple Il 

An internal 2400/1200/300 baud intelligent card modem for 

the Apple 1! family, now at a great price! 

* Hayes compatible 

* Auto answer/auto dial 

* Built-in speaker with volume control 

* Auto redial on busy 

ғ Includes ProCom-A Communications & 
Word Processing software 

PRO-24A $179.95 

PRO-12A 1200 baud version $139.95 


2400 baud external modem 
А 2400/1200/300 baud Hayes compatible modem packed with features 
you'd expect to find only in higher priced models. An excellent value! 

“ 8 easy-to-read status LEO's 

* Adjustable volume control 

* Call progress monitoring 

» 2nd phone jack for voice communications 
“ Comprehensive user documentation 

* Requires one serial port & cable (optional) 
PRO-24E $169.95 


Macintosh 2400 baud external modem 


Inciudes ProCom-M communications software and cable for Mac Plus, 
Macintosh SE and Macintosh I. 


PRO-24EM $199.95 


Call home from anywhere with the pocket modem 
This take-everywhere modem is great for laptops and portables and has all 
"e the power you'd expect from a full size model. Now wherever you are, you're 
| Sc just a phone call away from your data. Quality design іп a small package. 
е Operates off one 9 voli battery (included) 
* AC power pack & phone line cord included 
• Switchable Bell/internationa! protocol 
* Serial interface (DB25 connector) 
• 1200/300 baud operation 
* 4 status indicators 
* Weighs only 6 ounces 
PRO-12P $99.95 


Call our 24-hour 
(408) 374-2171 


For technical support, | 
conferencing, tips and 


Hayes compatible 2400 baud internal modem 


This wall designed and solidly built ІВМ compatible modem offers 2400bps 
performance at an incredibly low price . Made іп the U.S.A and packed with 
features, this modem is an exceptional value. 


“ 2400/1200/300bps operation 

* Includes Mirror Н communications software 

a Automatic answer/dial/redial r3 ҮЧЕ 
* Cali progress monitoring 

* Can be configured as COM1, COM2 or СОМЗ 

е Second phone jack for voice communications 

PRO-24I $129.95 
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Epson LX-800 


Affordable high performance! With its quick printing speed, built-in тетогу 
buffer and convenient paper-handling fealures, the LX-800 represents one of 
the finest printer values in its class. 

» 180 CPS draft, 30 CPS NLO mode 

* ЗК memory buffer 

* Friction leed and tractor teed 

* Auto-load for single sheets 

* 3 fonts: Draft, Roman & Sans Serif 

* Fonts & print mode are selectable from front control panel 
* 9-ріп dot matrix print head 

* Parallel interface (serial optional) — 


LX-800 $199.00 


Epson LQ-1050 


Built for heavy workloads! This wide-carriage model handles the 
toughest print job with ease. It's vary fast, very quiet, and features 
push-button paper handling. Simply press one button to select 
between fan-fold, single sheet, forms or envelopes. 
24-ріп dot matrix print head 

264 CPS dratt, 88 CPS letter quality 

6K memory buffer 

Prints up to 132 columns 

3 fonts: Draft, Roman, & Sans Seritf 

Tractor feed & friction leed 

Auto load for single sheets 

Parallel and serial interfaces 

Options include tont modules, 

a sheet leeder & a 32K print buffer 


LQ-1050 $999.00 


Epson LQ-500 


An exceptional value! Using a 24- 


Epson LQ-850 


Lightning fast! Every office could use 


pin print head and bidirectional text 
and graphics printing, the LQ-500 is 
able to print even latter quality 
documents at а high rate of speed. 
Ideal lor business, home and 
student ива. 

“ 24-pin print head 

180 CPS draft, 60 CPS letter 
quality 

* BK memory buffer 

Tracior feed & friction feed 
Auto-load for single sheets 

* Parallel interface (serial optional) 
* 3ionts: Draft, Roman, & Sans 
бегін 

Optional font modules & sheet 
feeder available 


LQ-500 $399.00 


Order Toll Free: 800-538-5000 x: 


one of these printers. The LO-850 has 

an extremely fast print speed of 264 

CPS — just what you need for high 

volume work. And it does all this at à 

very quiet 55 decibels. 

* 24-pin dot matrix printer 

264 CPS draft, 88 CPS letter quality 

* БК memory buffer 

3 fonis: Draft, Roman, & Sans Seriff 

* Pushbutton selection of font & pitch 

* Bidirectional in text & graphics mode 

° Tractor leed & friction feed 

* Auto load lor single sheets 

* Parallel and sarial interfaces 

* Options include lont modules, sheet 
feeder & 32K printer bufter 


LQ-850 $699.00 


Ш> 11 


Visit our retail store: 
1256 5. BASCOM AVE, SAN JOSE, CA 


(408) 947-8881 M-F 9-7, SAT 9-5, SUN 12-4 


Epson EX-800 


This is one of the fastest 9-pin 
printers available! [t prints al 300 
CPS in draft mode, and in letter 
Quality mode. the EX-800 is more 
than twice as fast as а daisywheel 
printer, This printer is built for 
performance! 
” 300 CPS draft. 50 CPS NLO 
> BK memory buffer 
3 fonts: Draft, Roman, & Sans 
Seril 
Bidirectional in text mode 
Tractor feed & friction feed 
Auto load for single sheets 
Parallel & Senal interfaces 
Emulates Epson or ІВМ Proprinter 
* Options include image scanner. 
sheet feeder & 32K print buffer 


EX-800 $579.00 


* 


Ф 


LOCAL (408) 866-6200 


(408) 378-892 
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Binder for your manuals 


One binder for all of your manuals! 
Designed to hold JDR, MCT and other 
product manuals, this binder features 
tha JDR Microdevices logo. Durable 

| vinyl cover wipes clean easily. 

* Attractive vinyl binder and slip-cover 
Accepts 8.5” x 5.5" paper (standard 
manual format) 

1 1/2" binder rings 

Durable spine-riveted rings 

Includes 5 labelled dividers 
JDR-BINDER $9.95 


8-bit prototype card 
Decode support lor a wide range of 
applications! The PR2 provides 
decode & buffering circuitry. Use as 
designed, or modify to suit your 
application. 
* XT compatible 
Buffering & decode circuitry 
Silk screened labels on both sides 
Labelled component & test points 
45V and ground planes, 
АІ holes plated through 
* Projects & instructions for beginners 


JDR-PR2 $29.95 
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Supercharge your XT 
Replacing the 8088 microprocessor in 
your XT or compatible with the more 
gfficienl NEC V-20 can improve 
performance up to 30%. Tha V-20 is 
functionally identical to the 8088. 

Pin compatible with 80BB 

Uses superset of 9088 instructions 

High speed address calculation in 

hardware 

CMOS design requires lass power 

v20 4.77 Mhz $8.95 

V20-8 8 Mhz $10.95 

V20-10 10 Mhz $12.95 


| РС accelerator 


The Nickel Express improves the per- 

formance of your PC! By installing this 

inexpensive device you can make your 

PC, XT or clone run up to 67% faster. 

Requires no slot and is easy 1o install 

within a faw minutes. 

» 3 different operating speeds for 
maximum compatibility 

* Super-fast NEC V20-B processor 

* Turbo switch 

* Speed-change software 

* Includes mounting bracket & cable 


NICKEL-X $69.95 


| CASE-STAND 


| Soldering station 


With precise temperature controls and 
accurate heat sensing for fine PCB 
work, this soldering too! is suitable for 
the hobbyist or professional technician. 
* UL approved 
* Thermostatically controlled heat 
Adiustable temperature setting 
Range 200? - 900%Ғ 
Quick heating & recovery 
Power-on & Heater-on LEDs 
Replaceable solder tip 
168-2C $49.95 


| 168-TIP Replacement tips $2.95 
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Computer Floor Stand 
A great way to reduce desk clutter! 
This fioor-mount stand enables you 10 
move your computer from your 
desktop, freeing valuable desk space. 
it has a wide, sturdy base, and fits 
virtually every standard PC casa. 
Attractive beige design 
Fits PC/XT and PC/AT CPU cases 
Designed for 4 to 7-1/2" case widths 
Rugged plastic construction 
* Easy to assemble/disassemble 
$19.95 


с кж 
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Smart solutions | 


Surge protector 

This sturdy power strip has six outlets 
lor your computer and peripherals. If 
you plug it inlo your compuler power 
Supply using the CBL-PS-MNTR cabia, 
you can control your computer, 
monitor, printer, and other peripherals 
with your computer's power switch. 

* UL approved 

* 15 Amp circuit breaker 

• Surge protection circuitry 


Stand & Power Station 
Centralized power for your whole 
system! This stand provides one 
location for all the power outlets you 
need. Control your computer,printer, 
monitor and other peripherals with 
individual outlet switches, or simply 
use ihe master switch for everything. 
* Adjustable tilt-swivel base 

* Five individually controlled sockets 
* 15-amp circuit breaker and line 


Monitor Stand 

Compute in comfort! This swivel-tilt 

sland lets you position your monitor at 

jusi ihe right angle for you. No more 

sore muscles and eye strain due to bad 

viewing angles. A great gift idea. 

ғ Sturdy ABS plastic construction 

¢ Adjustable tilt and swivel base 

* Can ba locked іп one position or 
allowed to swivel 

* Padded base protects your monitor 


- Base dimensions: 11° x 10" aa S • §-foot power cord 
М5-100 $12.95 POWER-SURGE $12.95 


MS-200 | 539.95 | CBL-PS-MNTR $3.95 


Printer Stand 

You'll want two of these—one for home, 
one for your office! This stylish printer 
stand helps reduce the clutter around 
your desk. It provides a raised surface 
for your printer, so you can put your fan- 
fold printer paper directly (and neatly!) 
beneath the printer, 

Large enough for wide-carriage 
printers 

Attractive smoky brown acrylic 

* 4 rubber pads protect desk surfaces 
* Approx. 23-1/2" x 11-3/4" x 3-7/8" Н 
YU-S22B 549.95 


Keyboard Drawer 

Increase your desk space! This clever 

keyboard storage drawer fiis under 

your computer and allows you to 

simply slide your keyboard out of the 

way when noi in use. 

* Sturdy metal housing with slide-out 
drawer 

* Drawer fits all standard keyboards 

. Provides a large base for computer 

|  & monitor 

| = 15-1/2^ x 24^ x 4" H 

YU-E21B $49.95 


Long life battery 

Install this long-lasting lithium battery 

in your AT compatible or 386 com- 

puter! It has a longer life than 

ordinary batteries and is much more 

reliable. Plus, it's small enough to be 

installed virtually anywhere in your 

computer, 

* 6.8 volts 

* Lithium for longer life 

* Adhaesive/velcro mounting strip 

* Includes wiring & connector for 
motherboard battery pins 


LITHIUM 6.8V $11.95 


[35 ranman Î Î 
EN "NLIS 
тиш Bad зея 


- E. y Д | 
TL-5253/C j 
Uu 1 


Order Toll Free: 800-538- 5000 z^ cim 
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12 function keys — 00 


Lighted Num, Caps and Scroll Lock ---- 
| ТЕ 


a TT irm анаган! 


4 И: 1 
Large Shift 8 Retum keys om Йй | 
— w- TE = Г 
Separate curser keypad. ------- -— ae 


سے 


Separate numeric keypad ——— 


New! Enhanced keyboard with a "click" 


Sounds and feels like a typewriter! This "key-click" keyboard is designed for those 
who miss their old typewriter keyboard. Each key makes a clicking sound upon 


the completion of a keystroke. XT and AT compatible. 
K103-A $84.95 


BTC enhanced keyboard 


А keyboard for the power user! This 101 
key keyboard is designed for maximum 


efficiency. tt has separate cursor and 
numeric keypads for more convenient 
cursor movement and number entry. 
* XT and AT compatible 

ILE СЕС ЕС * New enhanced layout 
ETTTTITTTTTTIY: ГЕТЕ, * Separate cursor & number keypads 


are eon oe aes Ge тач 


шш ш ш Жа нн „йш ушык » 12 function keys 
кантата NM d RIS aut * Large shift and retum keys 
(іске M 
— е LED indicators for scroll, caps, and 
ت‎ 5 = number tock, 


* Automatically adjusts to XT or AT 
* Auto-repeat feature 


BTC-5339 $79.95 


BTC standard keyboard 
Just like IBM's original AT keyboard! This 84-key 


keyboard has the same compact layout as the IBM 
AT keyboard. This makes it ideal for the many 
software programs that were designed for this 
keyboard, 


XT and AT compatible 

Automatically adjusts to XT or AT 

B4-key AT style layout 

10 function keys 

Extra large Shift & Retum keys 

LED indicators for Scroll, Caps & Number lock 
Auto-repeat feature 


BTC-5060 $59.95 


Visit our retail store: 
1256 S. BASCOM AVE, SAN JOSE, CA 


(408) 947-8881 M-F 9-7, SAT 9-5, SUN 12-4 
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This VGA "ms system А ап unbeatable combina- 

tion of color and clarity—with it, you can display a vivid 

array of up to 256 colors simultaneously! Other modes 

support 800 x 560 or the standard 640 x 480 in 16 colors 

from a palette of 64 colors. In addition to its color and — € 

clarity, this VGA system offers full compatibility with IBM's | 11 To 

VGA. Consisting of a fully compatible VGA card from ATI, "IAM. 256 color 

and a professional graphics analog monitor, the VGA | 

system offered by JDR Microdevices is now available at a 

price comparable to EGA display systems. 

• 640 x 480 in sixteen colors for VGA compatibility 

320 x 200 with 256 colors from a palette o! 262,000 

» SoftSense Automatic Mode switching for transparent 
downward capability with EGA, CGA, Monochrome & 
Hercules graphics 

e Comes with support & drivers for 1-2-3, 

Symphony, Windows, GEM & AutoCad 

User friendly manual with step-by-step instructions 

Includes Mode Switching, Screen Saver & Diagnostics 

software 


VGA-PKG $649.95 


4 
МЕС ти tisy rnc 11 тог nito 


Breathtaking color display! You'll be hard pressed to find a 

better monitor—at any price. The Multisync has a remarka- 

bly clear display with crisp, distinct colors and is ideal for 

graphics-intensive applications like CAD, CAM, & windows. 

* Super-sharp resolution (800 x 600 max) 

* Compatible with VGA, MCGA, PGC, EGA, Hercules, 
CGA & other display adapters 

* Automatically adjusts to any standard display adapter 

’ Front-mounted power. brightness & contrast switches 

* Monochrome text mode & text color switches (green, 


amber & white) 
» 9-15 pin adapter for PS/2 computers 
NEC-MULTI $599.95 
S igm a VGA Board "^... If f were іп the market today for a VGA board, 
Here's an intelligent graphics card that offers a universal the Sigma VGA would be my choice." 
solution to the multiple PC display standards. It supports — Curtis Franklin Jr., BYTE, March 1988 


nearly all the current ІВМ PC and PS/2 display modes and 
monitors, and it's 100% hardware compatible in all modes. 
The SIGMA VGA is ideal for the NEC Multisync II. 
* 100% register compatible 
* МСА, EGA, CGA, HGC & MDA compatible zz 
• 320 x 200 in 256 colors 
• 640 x 480, 800 x 600 in 16 colors 
* 80x 25, 132 х 44 texi modes ——— و‎ 
• Supports all standard digital & analog monitors 

(9 &15 pin) 
SIGMA-VGA $297.50 


Order Toll Free: 800-538-5000 5 ет 
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Supports 2 floppy drives—360K or 720K / 


(includes cables) 


Parallel, serial, & game ports with 
sockel for optional 2nd serial port 


Clock-calendar, battery, & HAM disk 
software 


Hercules compatible monographics 


High resolution (720 x 348 pixels) ^ 


MODULAR CIRCUIT TECHNOLOGY 


286/386 display and I/O 
control using one slot! 
Create a complete system using 
only two cards! Use this “do 
everything" card to hook up a 
monochrome monitor, parallel 
printer, modem, and game joystick 
at the same time. The only other 
card your system needs is a floppy// 
hard controller. 

AT compatible 

Hercules compatible 
monographics 

High resolution display 

(720 x 348 pixels) 

80 & 132 column text modes 
Serial port (w/ optional 2nd serial 
port) 


Parallel port & game port 
Includes software for running 
color graphics programs on a 
monochrome monitor 


$99.95 


MCT-MGAIO 
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Graphics, floppy control and I/O in one card! 
The only card your XT compatible computer needs! This card is almost a 
computer in itself: it provides monochrome graphics, support for two floppy 
drives, a clock-calendar, a parallel port, a serial port. and a game port. All 
you need is this card and a motherboard for a fully functional computer. 


MCT-MGMIO $119.95 


nexpensive Hercules 
ER y! 
Great for word processing! Our mono- 
chrome graphics card has true 
Hercules compatibility and uses VLSI 
chips for reliability. The software driver 
allows most color graphics programs to 
run on a monochrome monitor. 
• 720 x 348 resolution in graphics 
mode, 80 x 25 in text mode 
* Includes parallel printer port 
configured as LPT1 or LPT2 
+ Lotus 1-2-3 compatible 


MCT-MGP 


sive color 


Add inexpens 


fo your computer! 
Great for home computing! This card 
has the versatility you need-- it works 
with monochrome or color monitors 
(AGB), displays a medium resolution 
for graphics or a higher resolution for 
text, plus it displays up to 4 colors for 
computer games. 
* Two display modes: monochrome 
(640 x 200) and color (320 x 200) 
* Works with monochrome 
or RGB monitors 
* Light pen interface 
е XT and AT compatible i 
MCT-CG $49.95 


$59.95 


Visit our retail store: 
1256 S. BASCOM AVE, SAN JOSE, CA 
(408) 947-8881 M-F 9-7, SAT 9-5, SUN 12-4 


2MB RAM capacity (©К installed) for 
expanded or part expanded/part 
conventional memory.Accepts 64K 
or 256K DRAM chips 


Conforms to LIM EMS version 3.2 
Software for EMS drivers, НАМ disk 


& more 


И са 


Compatible with Lotus 123 — 0 ER S сен ШШШИШИШШШИ @ | 


XT compatible ————— 


ға 


Serial/parallel ports 
plus clock/calendar 


Combines LO poris with a clock- 
calendar! The MCT-IO adds 
parallel and serial ports to your XT 
compatible system, and a ciock- 
calendar that keeps the right time 
and date—even when your com- 
puter is turned off. 

* Parallel port is addressable as 
LPT1 or LPT2 

Serial port is addressable as 
СОМ1, СОМ2, COM3, СОМ4 
Socketed for optional 2nd serial 
port 

Selectable рой addresses 

Real time clock/calendar & 
battery 

Includes software for RAM disk 
and clock 


MCT-IO $59.95 
IO-SERIAL 2nd serial port $24.95 


i 


Add memory to your XT compatible! 

Go beyond the limits of 640K! This card provides additional RAM for improved 
performance. Ң allows you to add up to 2 megabytes of RAM (Ж installed) — 
ideal for the fast RAM disks and disk caches you need to speed up your 
computer's operation. 

MCT-EMS $129.95 EET RIP мене е 
MCT-AEMS 286/386 version $139.95 MODULAR CIRCUIT TECHNOLOGY 


/О and floppy control 


in one card! 

Combines controller & LO functions! 
This card does a lot of things al once: 
it controls your floppy drives, provides 
parallel. serial & дате ports for your 
printers, modems, mice & joysticks: 
and it even has a clock-calendar to 
help your computer keep the right lime. 


* XT compatible 
Easily program your l en. ن‎ 
own EPROM's . Serial port (2nd serial port optional) 
Our best selling EPROM programmer * Game port 


supports various manufacturers' Includes 1 drive cablas and 
formats with 12.5, 21 and 25 volt سپ شا‎ ры фе 
programming. The menu-driven 


' * Clock-calendar with battery 
software allows you to easily manipu- 
late data files, split or combine the * Includes software for RAM disk and 
contents of several EPROMS and more 
perform many functions with just a MCT-MIO $79.95 
single keystroke. MIO-SERIAL 2nd serial port $15.95 


* Read, Write, Copy, Erase, Check & 
Verify with one easy key selection 


• Includes software for standard Hex 
and Intel Hex formats 


* Programs 27xx & 27xxx series 
EPROMS up to 27512 


MCT-EPROM $129.95 — LENT PE 


Order Toll Free: 800-538-5000 =“ сенсек 
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Тһе ultimate hand-held multitester 


This full function 3.5 digit DMM offers highly accurate performance and a host of 
added features like audible continulty, capacitance, transistor, temperature, and 
conduciance to help you do the job— fast. turpem probe, test leads and 

battery included. 


DMM-300 оов INSTRUMENTS 


$79.95 


Fully overload protected 


Transistor Tester: 
OF - 2000*F 


9 functions, 34 ranges 


Conductance Taster: 200ns range — 


m. nd 


Temperature Tester: 0° -2000° Е 


Fu L Л function L L мМ ІМ 


Get highly accurate performance from this 3.5 digit full function DMM at а very 
affordable price. Rugged construction, 20 amp current capability and 22 
ranges make it a perfect choice for serious field or benchwork. Low battery 
indicator and tilt-stand, Probes and 2000 hour battery. 
* Basic DC accuracy: + 0.25% 

* DC voltage: 200mv - 1000V, 5 ranges 

AC voltage: 200mv - 750V , 5 ranges 

Resistance: 200 ohms - 20M ohms,6 ranges 

= AC/DC current: 2000А - 20A,6 ranges 

input impedance: 10M ohm 

• Fully overload protected 

* Approx. 77 x 3-1/2" x 1-1/2" Wt. 11 ozs. 


DMM-200 $49.95 
IM 


?Ek Bl." 
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Custom 80 pin LSI ср provides accuracy and reliability in a very compact 
size. Autoranging, audible continuity and data hold features help you pinpoint 
the problem quickly. Case and batteries included. 

“ Basic DC accuracy + 1% 

* DC voltage: 2V - 500V, autoranging 
* АС voltage: 2V - 500V, autoranging 
+ Resistance: 2K ohms - 2M ohms.autoranging 
* Fully over-load protected 

Input impedance: 11M ohm 

Approx 6 1/2" x 1" x 3/4" 

Weighs under 3 ozs. 


DPM-1000 $54.95 


» dic git | 


кт ЕЕ 


+ 
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REPLACEMENT WARRANTY ON 


АП JDK INSTRUMENTS 
PRODUCTS! 


Basic OC accuracy: plus/minus 0.25% 


. OC Voltage: 200ту - 1000v, 5 ranges 


AC voltage: 200mv - 750v, 5 ranges 


Rasistance: 200 ahms - 20M ohms, 6 
ranges 


Capacitance: 2000рі - 20 uf, 3 ranges 


Input impedance: 10M ohm. 


ГЭ FET, 4 —$ Mme І ТІ 
к м LF гъ! e fi PRs FE. 
F UL Ket wie LI TFI V) 


Perlect for the field service technician. 
Shirt pocket size doesn'! compromise 
features or accuracy. Large, easy 10 
read 1/2" LCD rea Fully overload 
protected for safety. 2000 hour battary 
life with standard 9V cell. Probes and 
battery included. 
* Basic DC accuracy: plus/minus 0.5% 
" DC voltage: 2V - 1000V, 4 ranges 
* AC voltage: 200V - 750V, 2 ranges 
° Resistance: 2k ohms - 2M ohms, 

4 ranges 
” DC current: 2тА - 2A, 4 ranges 
= Input impedance: 10M ohm 
* Fully overload protected 
* Approx. 5^ x 3° x 1", Under 7 ozs. 
DMM-100 $29.95 


LOCAL (408) 866-6200 


Order Toll Free: 800-538-5000 
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FAX (408) 378-8927 


` OUR NEW PRINTERS MAKE EVEN 
BAD WRITING LOOK GOOD. 
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We're sorry that our new 24-wire Pinwriter" P5200 and P5300 printers can't do much for the 
ow of your writing. But they can certainly do wonders for the way it looks. The secret is the 
ribbon. Other dot matrix printers only use a fabric ribbon. Our Pinwriters print with both a fab- 
ric and a letter-quality, multi-strike film ribbon—the same kind used on executive typewriters. 

The NEC Pinwriters can also enhance your writing in other ways. They have seven resident 
type styles. Plus four more are available on plug-in font cards. Which means you can express 
your thoughts with just the right face. You can also get an inexpensive, user-installed color 
A оар And if graphics are part of your story, these Pinwriters produce the highest resolution 


of any printer you can buy. 
Call NEC Information Systems at 1-800-343-4418 to see NEC PRINTERS. THEY ONLY STOP 
how much better our new Pinwriter P5200 and the wider WHEN YOU WANT THEM TO. 
P5300 can make your writing look. 


Whether you're a budding 1 | 
' Hemingway, or à ] 
773 Hemingway & Company. 


NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 


Tandy^ Computers: The 


The new Tandy 5000 MC 
Professional System is pure 
performance, from the Intel® 
80386 processor operating at 
20 MHz to the memory cache 
controller that provides 
RAM-fast access to data. 

With the 5000 MC, you 
have the high-performance 
platform needed to take the 
fullest advantage of industry- 
standard MS-DOS® applica- 


Tandy Computers: Because there is no better value.” 


tions, powerful new MS® 
OS/2 programs or multiuser 
SCO® XENIX® software. 


Operating at 20 MHz, the 
5000 MC cuts through the 
big jobs like database man- 
agement, large spreadsheets 
and sophisticated graphics. 
Its IBM? Micro Channel" 
compatible architecture al- 
lows multiple processors to 
use the same bus. 


TM Micron Carp. 


T TR T 


Circle 235 өп Sender Service Card 


broadest line of PCs in Ame 


rica. 


The system architecture 
also provides a radical in- 
crease in data-transfer rates 
when the Tandy 5000 MC is 
configured within a 3Com® 
workgroup or a multiuser 
environment. 


The Tandy 5000 МС is the 
new alternative in personal 
computing—from the best- 
selling family of PC Compat- 
ibles made in America. 
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